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$LUSRUW�3ULFLQJ�
1HWZRUN�&RQJHVWLRQ�3ULFLQJ�ZLWK�0DUNHW�3RZHU�DQG�(QGRJHQRXV�1HWZRUN�6WUXFWXUHV

(ULF�3HOV (ULN�7��9HUKRHI)UHH�8QLYHUVLW\�$PVWHUGDP��'HSDUWPHQW�RI�6SDWLDO�(FRQRPLFV'H�%RHOHODDQ������������+9�$PVWHUGDP��7KH�1HWKHUODQGV(PDLO��DSHOV#IHZHE�YX�QO HYHUKRHI#IHZHE�YX�QO
$EVWUDFW�&RQYHQWLRQDO�HFRQRPLF�ZLVGRP�VXJJHVWV�WKDW�FRQJHVWLRQ�SULFLQJ�ZRXOG�EH�DQ�DSSURSULDWH�UHVSRQVH�WR�FRSH�ZLWKWKH�JURZLQJ�FRQJHVWLRQ�OHYHOV�FXUUHQWO\�H[SHULHQFHG�DW�PDQ\�DLUSRUWV��6HYHUDO�FKDUDFWHULVWLFV�RI�DYLDWLRQ�PDUNHWV�KRZHYHU��PD\�PDNH�QDLYH�FRQJHVWLRQ�SULFHV�HTXDO�WR�WKH�YDOXH�RI�PDUJLQDO�WUDYHO�GHOD\V�D�QRQ�RSWLPDO�UHVSRQVH�7KLV�SDSHU�GHYHORSV�D�PRGHO�RI�DLUSRUW�SULFLQJ�WKDW�FDSWXUHV�D�QXPEHU�RI�WKHVH�IHDWXUHV��7KH�PRGHO�LQ�SDUWLFXODUUHIOHFWV� ���� WKDW� DLUOLQHV� W\SLFDOO\� KDYH�PDUNHW�SRZHU�DQG�DUH� HQJDJHG� LQ� ROLJRSROLVWLF� FRPSHWLWLRQ� DW� GLIIHUHQWVXE�PDUNHWV�� ���� WKDW� SDUW� RI� H[WHUQDO� WUDYHO� GHOD\V� WKDW� DLUFUDIW� LPSRVH� DUH� LQWHUQDO� WR� DQ� RSHUDWRU� DQG� KHQFHVKRXOG�QRW�EH�DFFRXQWHG�IRU�LQ�FRQJHVWLRQ�WROOV������WKDW�WKH�DLUOLQHV¶�FRQVXPHUV�PD\�LPSRVH�H[WHUQDO�EHQHILWV�RILQFUHDVHG�IUHTXHQFLHV�XSRQ�RQH�DQRWKHU������WKDW�GLIIHUHQW�DLUSRUWV�LQ�DQ�LQWHUQDWLRQDO�QHWZRUN�ZLOO�W\SLFDOO\�QRWEH�UHJXODWHG�E\�WKH�VDPH�DXWKRULW\��DQG�����WKDW�DQ�LQGLYLGXDO�DLUOLQH¶V�QHWZRUN�ZLOO�QRW�EH�H[RJHQRXV�EXW�PD\LQVWHDG�EH� DIIHFWHG�E\� FRQJHVWLRQ� OHYHOV� DQG� WROOV��ZKLFK�PD\� FUHDWH� GLVFRQWLQXLWLHV��:H�SUHVHQW� DQ� DQDO\WLFDOWUHDWPHQW� IRU� DQ� XQGHWHUPLQHG� QXPEHU� RI� QRGHV�� OLQNV� DQG� RSHUDWRUV� LQ� D� QHWZRUN� RI� XQGHWHUPLQHG� VL]H� DQGVKDSH��DQG�VRPH�QXPHULFDO�H[HUFLVHV�IRU�D�VPDOO�WULDQJXODU�QHWZRUN��6RPH�PDLQ�FRQFOXVLRQV�DUH�WKDW�VHFRQG�EHVWRSWLPDO� WROOV� DUH� W\SLFDOO\� ORZHU� WKDQ� ZKDW� ZRXOG� EH� VXJJHVWHG� E\� FRQJHVWLRQ� FRVWV� DORQH� DQG� PD\� HYHQ� EHQHJDWLYH�� WKDW�SULFLQJ�PD\� LQGXFH�FKDQJHV� LQ� QHWZRUN�FRQILJXUDWLRQV�� DQG� WKDW� FRRSHUDWLRQ�EHWZHHQ� UHJXODWRUVQHHG� QRW� EH� VWDEOH� EXW� WKDW� QRQ�FRRSHUDWLRQ� PD\� OHDG� WR� ZHOIDUH� ORVVHV�� DOVR� ZKHQ� FRPSDUHG� WR� D� QR�WROOLQJVLWXDWLRQ�

� ,1752'8&7,21
0RVW�HFRQRPLF�VWXGLHV�LQ�QHWZRUN�FRQJHVWLRQ�SULFLQJ�DUH�LQVSLUHG�E\�WKH�FDVH�RI�D�FRQJHVWHGURDG� QHWZRUN�� DQG� FRQVLGHU� WKH� UHODWLYHO\� VLPSOH� FDVH� RI� DWRPLVWLF� SULFH�WDNLQJ� XVHUV� RI� DQHWZRUN��DQG�FRQJHVWLRQ�WKDW�DULVHV�RQ�WKH�OLQNV�RI�WKH�QHWZRUN��DV�RSSRVHG�WR�DW�LWV�QRGHV��,QPDQ\�QHWZRUN�PDUNHWV��KRZHYHU��WKH�SULPDU\�XVHUV�DUH�RSHUDWRUV�WKDW�PD\�SRVVHVV�VXEVWDQWLDOPDUNHW� SRZHU�� LQ� SDUWLFXODU� LI� HFRQRPLHV� RI� VFDOH�� VFRSH�� GHQVLW\� RU� QHWZRUNV� DOORZ� ODUJHRSHUDWRUV� WR� SURGXFH� VHUYLFHV� DW� UHODWLYHO\� ORZ� DYHUDJH� FRVWV��$QG� LQ� VXFK� FDVHV� ±� DYLDWLRQEHLQJ�WKH�RQH�WR�EH�FRQVLGHUHG�LQ�WKLV�SDSHU�±�FRQJHVWLRQ�RIWHQ�RFFXUV�DW�QRGHV�RI�WKH�QHWZRUN�



�
UDWKHU� WKDQ� DORQJ� LWV� OLQNV�� GXH� WR� WKH� UHODWLYHO\� ODUJH� FRQFHQWUDWLRQ� RI� IORZV� QHDU� WKHRSHUDWRUV¶�µKRPH�QRGHV¶��7KLV�SDSHU�VWXGLHV�WKH�HFRQRPLF�LPSOLFDWLRQV�IRU�FRQJHVWLRQ�SULFLQJLQ� VXFK� VLWXDWLRQV�� $OWKRXJK� WKH� GLVFXVVLRQ� ZLOO� EH� FDVW� LQ� WHUPV� RI� D� FRQJHVWHG� DYLDWLRQQHWZRUN��WKH�LQVLJKWV�GHYHORSHG�PD\�RI�FRXUVH�RIWHQ�FDUU\�RYHU�WR�FRQJHVWLRQ�SULFLQJ�DW�QRGHVIRU� GLIIHUHQW�PRGHV� WKDQ� DYLDWLRQ�� DQG� SRVVLEO\� HYHQ� WR� FRQJHVWHG� QHWZRUNV� RWKHU� WKDQ� IRUWUDQVSRUW��SURYLGHG�PDUNHW�FRQGLWLRQV�DUH�VLPLODU�WR�WKRVH�FRQVLGHUHG�KHUH�&RQJHVWLRQ� SULFLQJ� LQ� DYLDWLRQ� LV� D� UHOHYDQW� LVVXH� EHFDXVH�PDQ\� DLUSRUWV� DUH� IDFLQJFDSDFLW\�SUREOHPV��(XURSHDQ�DLUSRUWV�DUH�XVXDOO\�VORW�FRQVWUDLQHG��VORWV�DUH�DOORFDWHG�E\�D�VORWFRRUGLQDWRU�� ZKLOH� PRVW� 8�6�� DLUSRUWV� �H[FHSW� WKH� KLJK�GHQVLW\� UXOH� DLUSRUWV� :DVKLQJWRQ5RQDOG� 5HDJDQ�� 1HZ� <RUN� /D*XDUGLD�� 1HZ� <RUN� .HQQHG\� DQG� &KLFDJR� 2¶+DUH�� DUHXQFRQVWUDLQHG�� L�H�� IOLJKWV� DUH� VHUYHG� RQ� D� ILUVW�FRPH�� ILUVW�VHUYH� EDVLV�� :KHQ� FDSDFLW\� LVOLPLWHG�� DUULYLQJ� DLUFUDIW� FDXVH� GHOD\V� DQG� WKXV� FRVWV� IRU� RWKHU� DUULYLQJ� DLUFUDIW�� 7KH� VORW�DOORFDWLRQ�PHFKDQLVP�DW�PRVW�DLUSRUWV�LV�HFRQRPLFDOO\�LQHIILFLHQW��7KH�XVHUV�RI�FDSDFLW\�PD\SD\� OHVV� WKDQ� WKH� PDUJLQDO� VRFLDO� FRVW� ±� FRQJHVWLRQ� FRVWV� DUH� QRW� SDLG� DW� XQFRQVWUDLQHGDLUSRUWV��HQWU\�LV�GHWHUUHG�DW�FRQVWUDLQHG�DLUSRUWV�±�DQG�DUH�QRW�QHFHVVDULO\�WKH��SRWHQWLDO��XVHUVWKDW�DWWDFK�WKH�KLJKHVW�HFRQRPLF�YDOXH�WR�WKH�FDSDFLW\�,Q� WKH� OLWHUDWXUH�RQ� WKH�DOORFDWLRQ�RI�VFDUFH�FDSDFLW\� IRU�FRQJHVWHG�DLUSRUWV� DQG�RWKHUW\SHV� RI� LQIUDVWUXFWXUH�� YDULRXV� PHWKRGV� DUH� SURSRVHG� WR� DOORFDWH� FDSDFLW\�� RU� VORWV�� $OOPHWKRGV�LQWHQG�WR�DOORFDWH�WKH�FDSDFLW\�WR�WKH�SDUWLHV�WKDW�DWWDFK�WKH�KLJKHVW�HFRQRPLF�YDOXHVWR�WKHP��6ORW�DXFWLRQV�DSSHDU�DQ�DWWUDFWLYH�VLQFH�WKH�³ELGGHUV´�KDYH�DQ�LQFHQWLYH�WR�UHYHDO�WKHLUYDOXDWLRQ� IRU� WKH� FDSDFLW\� �LI� WKH� DXFWLRQ� LV� SURSHUO\� GHVLJQHG��� DQG� KDYH� UHFHLYHG� DWWHQWLRQIURP�ERWK�SROLF\�PDNHUV��WKH�(XURSHDQ�&RPPLVVLRQ��DQG�DFDGHPLFV��VHH�H�J��5DVVHQWL�HW�DO�������IRU�D�VLPXODWLRQ�VWXG\���+RZHYHU��FRPSOLFDWLRQV�ZLWK�VORW�DXFWLRQV�LQFOXGH�WKH�IDFW�WKDWRSHUDWRUV�QHHG�³QHWZRUNV´�RI�VORWV��PXOWLSOH�VORWV�DW�D�QRGH��DQG�FRPSOHPHQWDU\�VORWV�DW�RWKHUQRGHV��VR�WKDW�DXFWLRQ�GHVLJQV�IRU�VXFK�FRQILJXUDWLRQV�DUH�KLJKO\�FRPSOH[�$LUSRUW�FRQJHVWLRQ�SULFLQJ�DOVR�DLPV� WR�DOORFDWH�VFDUFH�FDSDFLW\� WR� WKRVH�SDUWLHV�ZKRDWWDFK�WKH�KLJKHVW�HFRQRPLF�YDOXH�WR�LW��,W�KDV�DOUHDG\�UHFHLYHG�VRPH�DWWHQWLRQ�LQ�WKH�OLWHUDWXUH�&DUOLQ�DQG�3DUN��������HVWLPDWHG�WKH�H[WHUQDO�FRVW�RI�D�SHDN�SHULRG�ODQGLQJ�DW�/D*XDUGLD�ZDV�������LQ����������DERXW�WZHQW\�WLPHV�WKH�DFWXDO�ODQGLQJ�IHH��DOWKRXJK�WKLV�QXPEHU�VKRXOG�QRWEH�LQWHUSUHWHG�DV�DQ�HTXLOLEULXP�FRQJHVWLRQ�WROO��2XP�DQG�=KDQJ��������H[DPLQH�WKH�UHODWLRQEHWZHHQ�FRQJHVWLRQ�WROOV�DQG�FDSDFLW\�FRVWV��DQG�ILQG�WKDW�ZKHQ�FDSDFLW\�LQYHVWPHQW�LV�OXPS\�WKH� FRVW� UHFRYHU\� WKHRUHP� �ZKLFK� VWDWHV� WKDW� FRQJHVWLRQ� WROO� UHYHQXHV� MXVW� FRYHU� DPRUWL]HGFDSDFLW\� �H[SDQVLRQ�� FRVWV� XQGHU� FRQVWDQW� UHWXUQV� WR� VFDOH�� QR� ORQJHU� KROGV�� 'DQLHO� ������



�
������ FRPELQHV� VWRFKDVWLF� TXHXLQJ� WKHRU\� ZLWK� D� 9LFNUH\�W\SH� ERWWOHQHFN� PRGHO�� DQGVLPXODWLRQ�UHVXOWV�VKRZ�WKDW�FRQJHVWLRQ�SULFLQJ�FDXVHV�D�UHGLVWULEXWLRQ�RI�IOLJKWV�RYHU�WKH�GD\�ZKHUH�VPDOOHU�DLUFUDIW�PD\�GLYHUW�WR�RWKHU�DLUSRUWV�EHFDXVH�WKH\�YDOXH�WKHLU�XVH�OHVV�WKDQ�WKHVRFLDO� FRVW� RI� XVLQJ� WKH� FRQJHVWHG� DLUSRUW�� %UXHFNQHU� ������� DQDO\]HV� DLUSRUW� FRQJHVWLRQSULFLQJ�ZKHQ�DLUOLQHV�DUH�QRQDWRPLVWLF��DQG�FRQFOXGHV�WKDW�WKHUH�PD\�EH�RQO\�D�OLPLWHG�RU�HYHQQR�UROH�IRU�FRQJHVWLRQ�SULFLQJ�ZKHQ� WKH�QXPEHU�RI�DLUOLQHV�XVLQJ� WKH�QRGH�GHFUHDVHV��DV� WKHVKDUH�RI�LQWHUQDOL]HG�FRQJHVWLRQ�FRVWV�LQFUHDVHV�7KLV� SDSHU� DOVR� DQDO\]HV� DLUSRUW� FRQJHVWLRQ� SULFLQJ�� WDNLQJ� D� QHWZRUN� SHUVSHFWLYH�0RVW� VWXGLHV� RI� �VHFRQG�EHVW�� FRQJHVWLRQ� SULFLQJ� LQ� WUDQVSRUW� QHWZRUNV� FRQFHUQ� URDG� WUDIILFDQG�FRQVLGHU�OLQN�EDVHG�WROOV��$�TXHVWLRQ�WKDW�QDWXUDOO\�DULVHV�LV�ZKHWKHU�LQVLJKWV�IURP�VWXGLHVRQ�OLQN�EDVHG�SULFLQJ�DUH�GLUHFWO\�WUDQVIHUDEOH�WR�QRGH�EDVHG�SULFLQJ��HVSHFLDOO\�XQGHU�VHFRQG�EHVW� FLUFXPVWDQFHV� ZKHUH� PXOWLSOH� PDUNHW� GLVWRUWLRQV� H[LVW� VLPXOWDQHRXVO\�� 7KH� QDWXUH� RIWKHVH�RWKHU�PDUNHW�GLVWRUWLRQV��DGGLWLRQDO�WR�FRQJHVWLRQ�H[WHUQDOLWLHV��ZLOO�RIWHQ�EH�GLIIHUHQW�DWQRGHV�WKDQ�DORQJ�OLQNV��7KH�HFRQRPLF�QDWXUH�RI�WUDQVSRUW�QRGHV�DQG�WKHLU�SULPDU\�XVHU�V��PD\WKXV� LPSO\� LPSRUWDQW� GHYLDWLRQV� IURP� WKH� HFRQRPLF� FRQGLWLRQV� JRYHUQLQJ� D� FRQJHVWHG� URDGQHWZRUN��6SHFLILFDOO\��LQGLYLGXDO�URDG�XVHUV�ZRXOG�W\SLFDOO\�QRW�KDYH�DQ\�PDUNHW�SRZHU��DQGFDQ� WKXV�EH�DVVXPHG� WR� WDNH� WUDYHO� WLPHV�DQG� WROOV� �LI� DQ\��DV�JLYHQ� �LQ�SUDFWLFH�� WKLV�ZRXOGQRUPDOO\�DOVR�KROG�IRU�WUDQVSRUW�ILUPV�WKDW�PD\�KDYH�PXOWLSOH�WUXFNV�XVLQJ�WKH�VDPH�FRQJHVWHGQHWZRUN� VLPXOWDQHRXVO\��� 7UDQVSRUW� QRGHV�� LQ� FRQWUDVW�� DQG� HVSHFLDOO\� WKH� PRUH� FRQJHVWHGKXEV��ZLOO�W\SLFDOO\�KDYH�VSDWLDO�PRQRSROLVWLF�SRZHU��ZKLOH�WKH�SULPDU\�XVHU�V��ZLOO�RIWHQ�EH�DOLPLWHG�VHW�RI�RSHUDWRUV�WKDW�FRPSHWH�XQGHU�ROLJRSROLVWLF�FRQGLWLRQV��0RUHRYHU��ZKHQ�SRVLWLYHQHWZRUN�H[WHUQDOLWLHV��RU�HFRQRPLHV�RI�GHQVLW\��LQGXFH�WKHVH�RSHUDWRUV�WR�XVH�D�KXE�DQG�VSRNHW\SH� RI� QHWZRUNV�� ZLWK� GLIIHUHQW� RSHUDWRUV� XVLQJ� GLIIHUHQW� KXEV�� WKHVH� ROLJRSROLHV� PD\� EHDV\PPHWULF��$�VXEVWDQWLDO�VKDUH�RI�FRQJHVWLRQ�FRVWV�PD\�WKHQ�LQ�IDFW�QRW�EH�H[WHUQDO�HIIHFWV�EXW� LQWHUQDO� LQVWHDG�� LQ� WKH� VHQVH� WKDW� WKH� WUDYHO� GHOD\V� LPSRVHG� E\� RQH� VHUYLFH� XSRQ� RWKHUVHUYLFHV� ZRXOG� RIWHQ� FRQFHUQ� VHUYLFHV� RI� WKDW� VDPH� RSHUDWRU�� ZKR� FDQ� EH� DVVXPHG� WR� WDNHWKHVH� ILUP� LQWHUQDO� FRQJHVWLRQ� HIIHFWV� DOUHDG\� LQWR� DFFRXQW� ZKHQ� GHVLJQLQJ� D� SURILW�PD[LPL]LQJ�SULFH�DQG�IUHTXHQF\�VFKHGXOH�IRU�WKH�KXE��%UXHFNQHU��������$� IXUWKHU� LPSOLFDWLRQ� RI� ROLJRSROLVWLF� FRPSHWLWLRQ� ZRXOG� EH� WKDW� DQRWKHU� GLVWRUWLRQ�EHVLGHV� FRQJHVWLRQ�� LV� OLNHO\� WR� EH� SUHVHQW�� QDPHO\� WKDW� RI� VWUDWHJLF� LQWHUDFWLRQ� EHWZHHQFRPSHWLWRUV�ZLWK� WKH� UHVXOW� RI� QRQ�FRPSHWLWLYH�SULFLQJ��$EVHQW� FRQJHVWLRQ�� FRQVXPHU�SULFHVPD\�WKHQ�H[FHHG�PDUJLQDO�FRVWV��LPSO\LQJ�WKDW�DQ�HFRQRPLF�DUJXPHQW�IRU�VXEVLGL]DWLRQ�UDWKHUWKDQ�WD[DWLRQ�ZRXOG�H[LVW��$V�SRLQWHG�RXW�E\�%XFKDQDQ��������DQG�%DXPRO�DQG�2DWHV�������



�
LQ� WKH� FRQWH[W� RI� D� SROOXWLQJ� PRQRSROLVWLF� ILUP�� WKH� LPSOLFDWLRQ� IRU� 3LJRXYLDQ� H[WHUQDOLW\SULFLQJ� LV� WKDW� WKH� VHFRQG�EHVW� RSWLPDO� WD[�ZRXOG� EH� EHORZ� WKH�PDUJLQDO� H[WHUQDO� FRVWV� DQGPD\�HYHQ�EHFRPH�QHJDWLYH��7KLV�ZRXOG�SURYLGH�D�VHFRQG�DUJXPHQW�� LQ�DGGLWLRQ�WR� WKH�SRLQWUDLVHG� E\� %UXHFNQHU� �������� RI� ZK\� RSWLPDO� FRQJHVWLRQ� FKDUJHV� DW� D� KXE� ZRXOG� EH� EHORZPDUJLQDO� H[WHUQDO� FRQJHVWLRQ� FRVWV� LI� VWUDLJKWIRUZDUGO\� GHILQHG� DV� WKH� YDOXH� RI� D� VLQJOHVHUYLFH¶V�PDUJLQDO�GHOD\�FRVWV�IRU�DOO�RWKHU�VHUYLFHV�$� WKLUG� PDUNHW� IDLOXUH� WKDW� FDQ� EH� LGHQWLILHG� ZKHQ� VZLWFKLQJ� IURP� D� EHQFKPDUNVLWXDWLRQ�ZLWK�DWRPLVWLF�XVHUV�WR�FRQVXPHUV�RI�ROLJRSROLVWLF�FRPSHWLWRUV�GHULYHV�IURP�WKH�IDFWWKDW� WKH� FRQVXPHUV�ZRXOG� W\SLFDOO\� YDOXH� KLJKHU� IUHTXHQFLHV� RQ� RIIHU�� DV� WKHVH� RQ� DYHUDJHDOORZ�GHSDUWXUHV�DQG�DUULYDOV�FORVHU�WR�WKH�GHVLUHG�WLPHV��$QDORJRXV�WR�ZKDW�0RKULQJ�������LGHQWLILHG�LQ�WKH�FRQWH[W�RI�EXV�WUDQVLW��D�SRVLWLYH�H[WHUQDOLW\�DPRQJ�FRQVXPHUV�PD\�WKHQ�H[LVWWKDW�DULVHV� IURP�WKH� IDFW� WKDW� LQFUHDVHG�SDVVHQJHUV¶�GHPDQG�ZRXOG�KDYH�D�SRVLWLYH�HIIHFW�RQDJJUHJDWH� IUHTXHQF\�� ZKLFK� WKHQ� LQ� WXUQ� SRVLWLYHO\� DIIHFWV� WKH� FHWHULV� SDULEXV YDOXDWLRQ� RIRWKHU�FRQVXPHUV�IRU�WKH�VHUYLFH��8QGHU�VHFRQG�EHVW�FLUFXPVWDQFHV�ZKHUH�QR�DWWHPSW�LV�PDGHRI�DQ�LQWHUQDOL]DWLRQ�RI�WKH�LPSOLHG�H[WHUQDO�EHQHILWV��LW�LV�FRQFHLYDEOH�WKDW�DQRWKHU�GRZQZDUGDGMXVWPHQW�RI�VHFRQG�EHVW�FRQJHVWLRQ�WROOV�ZRXOG�EH�LQ�RUGHU�7KLV�SDSHU�DLPV�WR�LQYHVWLJDWH�VXFK�LVVXHV�LQ�D�QHWZRUN�HQYLURQPHQW��E\�GHYHORSLQJ�DPRGHO� WKDW� LV� FDVW� LQ� WHUPV� RI� DYLDWLRQ� DQG� FRQVLGHUV� VHFRQG�EHVW� FRQJHVWLRQ� SULFLQJ� IRULQFRPLQJ�DQG�RXWJRLQJ�IOLJKWV�DW�DLUSRUWV��7KH�PRGHO�H[WHQGV�DQ�HDUOLHU�PRGHO�RI�VHFRQG�EHVWSULFLQJ� LQ� FRQJHVWHG� URDG� QHWZRUNV� �9HUKRHI�� ������� 7KH� VHFRQG�EHVW� FLUFXPVWDQFHV� XQGHUZKLFK�FRQJHVWLRQ�WROOV�KDYH�WR�EH�VHW�DUH� WKRVH�MXVW�PHQWLRQHG��:H�FRQVLGHU�D�QHWZRUN�ZLWKPXOWLSOH�QRGHV��ZKHUH�DLUOLQHV�PD\�RIIHU�GLUHFW�VHUYLFHV�DV�ZHOO�DV� LQGLUHFW�VHUYLFHV�EHWZHHQGLIIHUHQW� RULJLQ�GHVWLQDWLRQ� SDLUV� ±� WKH� ODWWHU� UHSUHVHQWLQJ� KXE�DQG�VSRNH� W\SH� RI� QHWZRUNV�%RWK� RSHUDWRUV� DQG� FRQVXPHUV� VXIIHU� IURP� FRQJHVWLRQ� DW� QRGHV�� 1HWZRUN� RSHUDWRUV� PD\FKDQJH�WKHLU�QHWZRUN�DV�D�UHVXOW�RI�FRQJHVWLRQ�SULFLQJ��H�J� DEDQGRQ�LQGLUHFW�VHUYLFHV���7KUHHW\SHV� RI� LQWHUDFWLQJ� SOD\HUV� DUH� SUHVHQW� LQ� RXU� PRGHO�� QRGDO� UHJXODWRUV�� RSHUDWRUV�� DQGFRQVXPHUV��HDFK�KDYLQJ�WKHLU�RZQ�REMHFWLYH��&RQJHVWLRQ�WROOV�FDQ�EH�GHWHUPLQHG�E\�D�VLQJOHUHJXODWRU� IRU� DOO� QRGHV� LQ� WKH� QHWZRUN�� EXW� DOVR� E\� ³ORFDO´� UHJXODWRUV� RI� VSHFLILF� DLUSRUWV�³&RPSHWLWLRQ´�EHWZHHQ�ORFDO�UHJXODWRUV�WKHQ�EHFRPHV�DQ�LVVXH�7KH� JHQHUDO� DQDO\WLFDO� PRGHO� LV� SUHVHQWHG� DV� D� VWDWLF�� RQH�SHULRG� PRGHO�� +RZHYHU�EHFDXVH�LQ�WKH�DQDO\WLFDO�SDUW��QR�UHVWULFWLRQV�DUH�LPSRVHG�RQ�WKH�VL]H�DQG�FRQILJXUDWLRQ�RI�WKHQHWZRUN��D�G\QDPLF��GLVFUHWH�WLPH��SUREOHP�FRXOG�UHDGLO\�EH�DQDO\]HG�LQ�WKH�VDPH�IUDPHZRUN�E\�FRQVLGHULQJ�D�VR�FDOOHG�µK\SHU�QHWZRUN¶�WKDW�HQFRPSDVVHV�D�FRS\�RI�WKH�SK\VLFDO�QHWZRUN



�
IRU�HYHU\�WLPH�SHULRG�WR�EH�FRQVLGHUHG��DQG�WKDW�DGGV�µYLUWXDO¶�OLQNV�WR�UHSUHVHQW�GHSDUWXUH�WLPHGHFLVLRQV�DQG�VFKHGXOLQJ�FRVWV��RU��SRVVLEO\��ZDLWLQJ�FRVWV��LI�SDVVHQJHUV�DUH�IUHH�WR�VNLS�WKHHDUOLHVW� FRQQHFWLRQ�V�� GXULQJ� D� VWRS�RYHU��� ,Q� RWKHU� ZRUGV�� WKH� PRGHO� WR� EH� SUHVHQWHG� LVFHUWDLQO\�QRW�FRQILQHG�WR�VWDWLF�QHWZRUN�SUREOHPV�DORQH�7KH� VWUXFWXUH�RI� WKH�SDSHU� LV� DV� IROORZV�� )LUVW�� WKH� QRWDWLRQ� DQG� DVVXPSWLRQV�ZLOO� EHSUHVHQWHG� LQ�6HFWLRQ����6HFWLRQ��� FRQWDLQV� WKH� �SURILW��PD[LPL]DWLRQ�PRGHO� IRU� WKH� QHWZRUNRSHUDWRUV� �DLUOLQHV��� 6HFWLRQ� �� FRQWDLQV� WKH� UHJXODWRU¶V� RSWLPL]DWLRQ� SUREOHP�� 6HFWLRQ� �SUHVHQWV�D�VLPSOH�QXPHULFDO�VROXWLRQ��DQG�6HFWLRQ���FRQFOXGHV�
� 127$7,21�$1'�$668037,216
,Q� WKH�PRGHO�� ZH� GLVWLQJXLVK� WKUHH� GLIIHUHQW� SDUWLHV��3DVVHQJHUV ZLVK� WR� WUDYHO� EHWZHHQ� DQRULJLQ�DQG�GHVWLQDWLRQ��D�IRUPXODWLRQ�ZLWK� IUHLJKW� WUDQVSRUW�ZLWK�DWRPLVWLF�GHPDQGHUV�ZRXOGEH� FRPSDUDEOH� WR� WKH� RQH� JLYHQ� KHUH��� ,Q� RUGHU� WR� GR� VR�� VHUYLFHV� RI� D� WUDQVSRUW� QHWZRUNRSHUDWRU DUH�QHFHVVDU\��7UDQVSRUW�QHWZRUN�RSHUDWRUV��LQ�WXUQ��QHHG�WKH�VHUYLFHV�RI�WZR��RULJLQDQG�GHVWLQDWLRQ��RU�PRUH��LQ�FDVH�RI�LQGLUHFW�VHUYLFHV��WUDQVSRUW�QRGHV��3ULFHV�IRU�WKH�XVH�RI�WKHQRGH�PD\�EH�VHW�E\�D�SURILW�PD[LPL]LQJ�QRGDO�RSHUDWRU RU�D�ZHOIDUH�PD[LPL]LQJ�UHJXODWRU\DXWKRULW\�� %HFDXVH� ZH� DUH� FRQFHUQHG� ZLWK� �VHFRQG�EHVW�� RSWLPDO� QRGDO� SULFHV�� ZH� ZLOO� EHFRQVLGHULQJ�D�UHJXODWRU\�DXWKRULW\�DORQH��$Q�H[WHQVLRQ�RI�WKH�PRGHO� WR�IRXU� W\SHV�RI�SOD\HUV�UHJXODWRUV�� QRGDO� RSHUDWRUV�� QHWZRUN� RSHUDWRUV� DQG� XVHUV�� LV� FRQVLGHUHG� DV� DQ� LQWHUHVWLQJRSWLRQ�IRU�IXWXUH�ZRUN�:H� DQDO\]H� D� VWDWLF� WUDQVSRUW� QHWZRUN� ZLWK� +t�� QRGHV�� 2QO\� UHWXUQ� PDUNHWV� DUHFRQVLGHUHG��FRQVLVWHQW�ZLWK�WKH�VWDWLRQDU\�VWDWH�HTXLOLEULXP�DSSURDFK���VR�WKDW�WKH�QXPEHU�RIPDUNHWV�RU�RULJLQ�GHVWLQDWLRQ�SDLUV�LQ�WKH�QHWZRUN�LV�- +��+±������7KH�QRWDWLRQ�WR�EH�XVHG�LVVXPPDUL]HG�LQ�7DEOH���7KH�VHW�RI�QHWZRUN�RSHUDWRUV�PD\�EH��FRQVLGHUHG�WR�EH��GLYLGHG�LQ�VXEVHWV�RI�GLIIHUHQWPRGHV�� DOWKRXJK� WKLV� LV� QRW� GRQH� H[SOLFLWO\� LQ�RXU� DQDO\VLV��7KHVH�GLIIHUHQW�PRGHV� FRXOG�EHLGHQWLILHG� IRU� LQVWDQFH� E\� WKH� HOHPHQWV� RI� DL�M �RQ� ORQJHU� VHJPHQWV� RI� D� WULS�� DLUOLQHV� ZLOOW\SLFDOO\� EH� IDVWHU� WKDQ� WUDLQV�� RU� WKH� FRVW� IXQFWLRQ� �DLUOLQHV� ZLOO� KDYH� D� KLJKHU� FRVW� SHUWUDQVSRUW�PRYHPHQW�WKDQ�IRU�LQVWDQFH�D�EXV��



�
K LQGH[�IRU�QRGHV��DLUSRUWV���ZLWK�K ��«�+L�O SRVVLEOH� LQGLFHV� IRU� QHWZRUN� RSHUDWRUV� �DLUOLQHV��� ZLWK� L ��«�, RUO ��«�,M�P SRVVLEOH�LQGLFHV�IRU�2�'�SDLUV��PDUNHWV���ZLWK�M ��«�- RU�P ��«�-N LQGH[�IRU�OLQNV��GHQRWHG�N  ���«�.SL�M IDUH�RI�RSHUDWRU�L LQ�PDUNHW�MIL�N IUHTXHQF\�RI�RSHUDWRU�L RQ�OLQN�NIL�M IUHTXHQF\�RI�RSHUDWRU�L LQ�PDUNHW�MTL�M WKH�QXPEHU�RI�SDVVHQJHUV�WUDQVSRUWHG�E\�RSHUDWRU�L LQ�PDUNHW�M

¹̧·©̈§¦ ,L L�MM T' �
LQYHUVH�GHPDQG�IXQFWLRQ�IRU�PDUNHW�M

IK DYHUDJH��SHU�SDVVHQJHU��QRGH�VSHFLILF�WLPH�ORVVHV�GXH�WR�FRQJHVWLRQIL�M FDUULHU�PDUNHW�VSHFLILF�WLPH�ORVVHV�GXH�WR�FRQJHVWLRQIL�N FDUULHU�OLQN�VSHFLILF�WLPH�ORVVHV�GXH�WR�FRQJHVWLRQKK SDUDPHWHU� GHQRWLQJ� WKH� VORSH� RI� WKH� FRQJHVWLRQ� GHOD\� IXQFWLRQ� DWQRGH�KYRWS SDVVHQJHU�YDOXH�RI�WLPHYRWO DLUOLQH�YDOXH�RI�WLPHDL�M YHFWRU�RI�RSHUDWRU�PDUNHW�VSHFLILF�DWWULEXWHV��H�J� WULS�WLPH�FIL�N FDUULHU�L¶V�FRVW�SHU�WUDQVSRUW�PRYHPHQW�RQ�OLQN�NFTL�N FDUULHU�L¶V�FRVW�SHU�SDVVHQJHU�RQ�OLQN�NJL�M�SL�M��IL�N��DL�M��IL�M� JHQHUDOL]HG�XVHU�FRVW� �IRU�D�SDVVHQJHU�� IRU� WKH�XVH�RI�RSHUDWRU� L LQPDUNHW�MOL RSHUDWRU�L¶V�SDVVHQJHU�ORDG��ORDG�IDFWRU�PXOWLSOLHG�E\�VHDW�FDSDFLW\�WK FRQJHVWLRQ�WROO�DW�QRGH�KTL�M�N GXPP\�HTXDO�WR���LI�IL�N��IL�R���R z NGL�M GXPP\�HTXDO�WR���LI�RSHUDWRU�L LV�DFWLYH�LQ�PDUNHW�MGL�M�N GXPP\�HTXDO�WR���LI�OLQN�N LV�XVHG�LQ�PDUNHW�M E\�RSHUDWRU�LGN�K GXPP\�HTXDO�WR���LI�OLQN�N KDV�QRGH�K DV�RULJLQ�RU�GHVWLQDWLRQGM�K GXPP\�HTXDO�WR���LI�QRGH�K LV�RULJLQ�RU�GHVWLQDWLRQ�LQ�PDUNHW�M7DEOH����1RWDWLRQ
)RU�WKH�JHQHUDO�VSHFLILFDWLRQ�RI�WKH�PRGHO��D�QXPEHU�RI�DVVXPSWLRQV�DUH�PDGH�WKDW�ZLOO�QRZEH�SUHVHQWHG�
$VVXPSWLRQ� �� $� JLYHQ� SDVVHQJHU¶V� WULS� LQ� DQ� RULJLQ�� GHVWLQDWLRQ� M SDLU� ZLOO� LQYROYH� RQHQHWZRUN�RSHUDWRU�RQO\��7KH�LQYHUVH�GHPDQG�IXQFWLRQ�LQ�HDFK�PDUNHW�LV�OLQHDU�LQ�IRUP�¦¦   � ¹̧·©̈§ ,

L L�MMM,
L L�MM TT' �� ED ���

ZKHUH�DM DQG�EM !���DM UHSUHVHQWV�WKH�PD[LPXP�JURVV�YDOXDWLRQ�E\�FRQVXPHUV�LQ�PDUNHW�M��TL�MLV� WKH� QXPEHU� RI� SDVVHQJHUV� WUDQVSRUWHG� E\� RSHUDWRU� L LQ� PDUNHW� M�� DQG� EM LV� WKH� GHPDQGVHQVLWLYLW\�SDUDPHWHU��$�OLQHDU�IRUP�LV�FRQYHQLHQW�LQ�WKH�QXPHULFDO�YHUVLRQ�RI�WKH�PRGHO��IRU



�
WKH�DQDO\WLFDO�H[SRVLWLRQ�LW�VDYHV�VRPHZKDW�RQ�WKH�QRWDWLRQ�DV�WKH�VORSH�EM LV�FRQVWDQW��,I�WKLVPRGHO�ZHUH�XVHG�ZLWK�PXOWLSOH�PRGHV�� DV�PHQWLRQHG� DERYH�� WULSV�RU� WULS� VHJPHQWV� EHWZHHQWZR�QRGHV�ZLWK�GLIIHUHQW�PRGHV�DUH�WKHQ�VHHQ�DV�SXUH�VXEVWLWXWHV��&RPSOHPHQWDULW\�EHWZHHQPRGHV�FRXOG�RFFXU�HQ�URXWH��LI�D�PRGH�VZLWFK�RFFXUV�DW�D�VWRS�RYHU�GXULQJ�WKH�WULS�
$VVXPSWLRQ����2SHUDWRU�L RI�FRXUVH�VHUYLFHV�DW�PRVW�- PDUNHWV��2SHUDWRU�L¶V�VHDW�FDSDFLW\�DQGORDG� IDFWRU� DUH� FRQVWDQW�� 2SHUDWRUV� NHHS� WKH� ORDG� IDFWRU� FRQVWDQW� RYHU� DOO� PDUNHWV�� 7KHIUHTXHQF\�RQ�OLQN�N FDQ�WKHQ�EH�H[SUHVVHG�DV¦  - L�MNMLLL�N TI �M ��� GO ���
ZKHUH� GL�M�N LV� D� GXPP\� HTXDO� WR� �� LI� OLQN� N LV� XVHG� LQ�PDUNHW� M E\� RSHUDWRU� L DQG�OL LV� WKHSURGXFW�RI�WKH�ORDG�IDFWRU�DQG�WKH�VHDW�FDSDFLW\��,Q�ZKDW�IROORZV��OL ZLOO�EH�UHIHUUHG�WR�DV�WKH³SDVVHQJHU� ORDG´� IRU�VLPSOLFLW\��OL DUH� H[RJHQRXV��RSHUDWRUV�PD[LPL]H�SURILWV�JLYHQ OL�� ,Q�DPRUH�DPELWLRXV�H[HUFLVH��RQH�FRXOG�PDNH�WKH�SDVVHQJHU�ORDG��RU�HYHQ�WKH�ORDG�IDFWRU�DQG�RUWKH� VHDW� FDSDFLW\�� HQGRJHQRXV�� DQG� XVH� YHKLFOHV� �DLUFUDIW�� WUDLQV�� WUXFNV�� FDUV� HWF��� ZLWKGLIIHUHQW�FDSDFLWLHV�RQ�GLIIHUHQW� OLQNV��7KH�IUHTXHQF\�RIIHUHG�LQ�D�PDUNHW� LV� WKH�PLQLPXP�RIWKH�IUHTXHQFLHV�RQ�WKH�OLQNV�XVHG�LQ�WKDW�VSHFLILF�PDUNHW�

��PLQ�   L�M�NL�NL�M _/II ���ZKLFK�LV�HTXLYDOHQW�ZLWK¦ ¦¦      .
N

-
P L�PL�P�NL�M�NL�M�NL

.
N L�NL�M�NL�M�NL�M T//��I/�I � ��

� ��¶�
ZKHUH� TL�M�N �� LI� IL�N�IL�R�� NzR � N�R�GL�M�N GL�M�R ��� 7KLV� PHDQV� WKDW� WKH� IUHTXHQF\� LQ� D� JLYHQPDUNHW�LV�GLUHFWO\�GHSHQGHQW�RQ�WKH�IUHTXHQF\�LQ�RWKHU�PDUNHWV�XVLQJ�WKH�VDPH�OLQN�V���1RWHWKDW�ZH�DVVXPH�WKDW�ZKHQ�TL�M�N ��WKHQ�TL�M�N z TL�M�R��� N�R��)RU�HDFK�PDUNHW��WKHUH�FDQ�EH�RQO\RQH�OLQN�ZLWK�WKH�VPDOOHVW�IUHTXHQF\�
$VVXPSWLRQ����&RQJHVWLRQ�RFFXUV�DW�QRGHV�RQO\��L�H���QRW�RQ�OLQNV���7KLV�LV�RI�FRXUVH�D�GUDVWLFVLPSOLILFDWLRQ��EHFDXVH�WKH�³FDSDFLW\�LQ�WKH�DLU´�RU�WKH�FDSDFLW\�RI�WKH�DLU�WUDIILF�FRQWURO�V\VWHPPD\�DOVR�EH�VFDUFH��7KLV�FRXOG�EH�D �IXWXUH��H[WHQVLRQ�RI�WKH�PRGHO��7KH�DYHUDJH�FRQJHVWLRQFRVWV�SHU�SDVVHQJHU�RU�SHU�IOLJKW��PHDVXUHG�LQ�DGGLWLRQDO�WUDYHO�WLPH��DW�QRGH�K DUH�DVVXPHG�WRLQFUHDVH�OLQHDUO\�ZLWK�WKH�WRWDO�IUHTXHQF\�DW�WKH�QRGH�



�
¦¦ ¦¦¦        .
N

,
L

-
M L�ML�M�NLN�KK.

N
,

L L�NN�KKK T/�/�I/� � � �� �
�I ���

ZKHUH�KK LV�WKH�FRQVWDQW�VORSH�RI�WKH�FRQJHVWLRQ�IXQFWLRQ�DQG�GN�K LQGLFDWHV�WKH�QRGHV�XVHG�RQOLQNV�K��1RWH�WKDW�DUULYLQJ�DQG�GHSDUWLQJ�PRYHPHQWV�QHHG�QRW�FRQWULEXWH�HTXDOO\�WR��DQG�VXIIHUHTXDOO\� IURP� FRQJHVWLRQ��+RZHYHU�� DV�ZH� RQO\� FRQVLGHU� UHWXUQ�PDUNHWV��ZH� GR� QRW� KDYH� WRPDNH� WKLV�GLVWLQFWLRQ��7KH�FRQJHVWLRQ� WHUP� �LQ� WLPH�XQLWV�� WR�EH� LQFOXGHG� LQ� WKH�SDVVHQJHUV¶JHQHUDOL]HG�FRVW�IXQFWLRQ�IRU�DOWHUQDWLYH�L LQ�PDUNHW�M WKHQ�LV¦¦   .
N

+
K KL�M�NN�KL�M //� � II ���

ZKHUH� GL�M�N GHQRWHV� WKH� OLQNV� XVHG� LQ� PDUNHW� M DQG� IK WKH� FRQJHVWLRQ� �PHDVXUHG� LQ� WLPH�VXIIHUHG� DW� WKHVH� QRGHV��0XOWLSO\LQJ� WKLV� WHUP� E\� WKH� SDVVHQJHUV¶� YDOXH� RI� WLPH� \LHOGV� WKHPRQHWL]HG� FRQJHVWLRQ� GHOD\� FRVW� WR� SDVVHQJHUV�� /LNHZLVH�� WKH� WHUP� WR� EH� LQFOXGHG� LQ� WKHDLUOLQH�FRVW�IXQFWLRQ��RYHU�DOO�IOLJKWV��XVLQJ�OLQN�N��WR�SDVVHQJHUV��LV�¦¦   -
M

+
K KL�M�NN�KL�N //� � II ���

$VVXPSWLRQ����7KH�GLIIHUHQW�DOWHUQDWLYHV�L�LQ�PDUNHW�M�DUH�FKDUDFWHUL]HG�E\�D�JHQHUDOL]HG�XVHU
FRVW� IXQFWLRQ� JL�M�SL�M�� ¦ .N L�NL�M�NL�M�N I/�� �� DL�M�� YRWSuIL�M�� ZKHUH� YRWSuIL�M UHSUHVHQWV� WKH� PRQHWL]HG
DYHUDJH�FRQJHVWLRQ�FRVWV�SHU�SDVVHQJHU��YRWS LV�WKH�SDVVHQJHU¶V�YDOXH�RI�WLPH���SL�M LV�WKH�IDUHDQG�DL�M LV�WKH�YHFWRU�RI�FDUULHU�PDUNHW�VSHFLILF�DWWULEXWHV��7KH�JHQHUDOL]HG�XVHU�FRVW�IXQFWLRQ�LVOLQHDUO\�DGGLWLYH�LQ�IRUP�

L�MS.
N

-
P L�PL�P�NL�M�NL�M�N

LL�ML�M 3YRWT//�! ��SJ u���� ¦ ¦  
ML�

� �
D ���

ZKHUH�J UHSUHVHQWV�WKH�SDVVHQJHU�VHQVLWLYLW\�WR�IUHTXHQF\��$Q�LQFUHDVH�LQ�IUHTXHQF\�ORZHUV�WKHJHQHUDOL]HG� FRVW��1RWH� WKDW� WKLV� IRUPXODWLRQ� LQWURGXFHV� D� VHFRQG� H[WHUQDOLW\� LQWR� WKH�PRGHO�EHVLGHV� FRQJHVWLRQ� DV� GLVFXVVHG� XQGHU� DVVXPSWLRQ� ��� 7KLV� VHFRQG� H[WHUQDOLW\� FRQFHUQV� WKHH[WHUQDO� EHQHILW� WKDW� SDVVHQJHUV�SRVH�XSRQ�RQH� DQRWKHU� WKURXJK� WKH� ORZHU� JHQHUDOL]HG� FRVWVWKDW� UHVXOWV� IURP�WKH�KLJKHU� IUHTXHQF\� LQGXFHG�E\�DQ� LQGLYLGXDO�SDVVHQJHU¶V� WUDYHO�GHFLVLRQ�WKLV� HIIHFW� DSSHDUV� LQ� WKH� VHFRQG� WHUP�RQ� WKH� ULJKW� KDQG� VLGH� RI� ����� 7KLV� H[WHUQDO� HIIHFW� LV



�
DQDORJRXV� WR� WKH� ³0RKULQJ�HIIHFW´� DV� RIWHQ� FRQVLGHUHG� LQ� WKH� FRQWH[W� RI� WUDQVLW� �0RKULQJ�������� 7KLV� HIIHFW� FDSWXUHV� WKDW� DQ� LQFUHDVHG� IUHTXHQF\� LPSOLHV� WKDW� WKH� H[SHFWHG� GHYLDWLRQIURP�WKH�SUHIHUUHG�DUULYDO�WLPH�ZLOO�EH�VPDOOHU�1RWH��KRZHYHU��WKDW�D�KLJKHU�IUHTXHQF\�RI�RQH�DLUOLQH�RQ�D�JLYHQ�RULJLQ�GHVWLQDWLRQ�SDLULV�DVVXPHG�QRW�WR�DIIHFW�WKH�SDVVHQJHUV¶�YDOXDWLRQ�RI�DQRWKHU�DLUOLQH¶V�IUHTXHQF\�IRU�WKDW�VDPHRULJLQ�GHVWLQDWLRQ� SDLU�� 7KLV� LV� D� VLPSOLI\LQJ� DVVXPSWLRQ��ZKLFK� LV�PDGH� WR� SUHYHQW� IXUWKHUFRPSOLFDWLRQV� LQ� WKH� VWUDWHJLF� JDPH� EHWZHHQ� DLUOLQHV� WKDW� ZRXOG� DULVH� ZKHQ� DQ� DLUOLQH¶VLQFUHDVH� LQ� IUHTXHQF\�ZRXOG�GLUHFWO\� DIIHFW� FRPSHWLQJ� ILUPV¶� FXVWRPHUV¶�ZLOOLQJQHVV� WR� SD\GXH�WR�DQ�LQFUHDVHG�RYHUDOO�IUHTXHQF\�LQ�WKH�PDUNHW��$V�D�UHVXOW��WKH�0RKULQJ�HIIHFW��DOWKRXJKSUHVHQW� LQ� RXU� PRGHO�� LV� SXUHO\� ILUP� LQWHUQDO�� ,W� ZLOO� WKHUHIRUH� QRW� EH� XVHG� DV� D� VWUDWHJLFLQVWUXPHQW�LQ�WKH�VHQVH�RI�GLUHFWO\�DIIHFWLQJ�WKH�DWWUDFWLYHQHVV�RI�WKH�FRPSHWLWRUV¶�VXSSO\��DQGLW�ZLOO�EH�RSWLPL]HG�E\�WKH�DLUOLQH�LWVHOI��VHH�$SSHQGL[����DQG�ZLOO�KHQFH�QRW�DIIHFW��ILUVW��DQGVHFRQG�EHVW��RSWLPDO�WD[�UXOHV�)LQDOO\��U LV�D�FRQVWDQW�WKDW�LQFUHDVHV�WKH�JHQHUDOLW\�RI�HTXDWLRQ������LQ�DGGLWLRQ��D��YHU\VPDOO��YDOXH�XQHTXDO� WR�]HUR�WXUQHG�RXW� WR�EH�FRQYHQLHQW� LQ� WKH�QXPHULFDO�RSWLPL]DWLRQ�DV� LWSUHYHQWV�GLYLVLRQ�E\�]HUR�
$VVXPSWLRQ���� 7KH� RSHUDWRU¶V� FRVW� SHU� SDVVHQJHU� TL�NF DQG� SHU� WUDQVSRUW�PRYHPHQW� IL�NF DUHFRQVWDQW�RQ�HDFK�OLQN��WK LV�WKH�FRQJHVWLRQ�WROO�DW�QRGH�K��7RWDO�RSHUDWLQJ�FRVWV�IRU�RSHUDWRU�LDUH�WKHQ�

� ��¦ ¦¦   ¸̧¹·¨̈©§ �¹̧·©̈§ u��.
N

-
M L�ML�M�NTL�NL�NO+

K KN�KIL�NL�N T/FYRWW/FI I ���
ZKLFK�PD\�EH�UHZULWWHQ�DV��

��� ¸̧¹·¨̈©§ »¼º«¬ª �¹̧·©̈§ u��u»¼º«¬ª ¦¦¦    
TL�NL�NO+

K KL�N�KIL�NL
-

P L�PL�P�N.
N FYRWW/F�T/ I ��¶�
ZKHUH� YRWOuIL�N UHSUHVHQWV� WKH� PRQHWL]HG� DYHUDJH� FRQJHVWLRQ� FRVWV� SHU� IOLJKW� �YRWO LV� WKHDLUOLQH¶V�YDOXH�RI�WLPH��
$VVXPSWLRQ� ��� 7ROOV� RQ� D� JLYHQ� DLUSRUW� DUH� QRW� GLIIHUHQWLDWHG� RYHU� DLUOLQHV�� 6LQFH� WKHFRQJHVWLRQ� DW� WKH� QRGH� LV� FDXVHG� E\� DQ� H[FHVVLYH� GHPDQG� IRU� WUDQVSRUW� PRYHPHQWV



��
�IUHTXHQF\���WKH�QHWZRUN�RSHUDWRUV�DUH�DVVXPHG�WR�SD\�WKH�WROO��2I�FRXUVH��QHWZRUN�RSHUDWRUVPD\�FRQVHTXHQWO\�SDVV��SDUW�RI��WKH�WROOV�RQWR�WKH�SDVVHQJHUV�E\�LQFUHDVLQJ�WKH�WLFNHW�SULFH�V��
$VVXPSWLRQ����&RPSHWLQJ�RSHUDWRUV�RQ� D� VSHFLILF�PDUNHW� DFW� DV�&RXUQRW� RSOLJRSROLVWV� �L�H�WKH\�FKRRVH�DQ�RSWLPDO�RXWSXW��DQG�IUHTXHQF\��WDNLQJ�WKH�RWKHUV¶�RXWSXWV�DV�JLYHQ���2SHUDWRUVGR�QRW�EHOLHYH� WKDW� E\� WKHLU� DFWLRQV�� WKH\� FDQ� DIIHFW� WKH� UHJXODWRU¶V� WROOV� �L�H� UHJXODWRUV� DQGRSHUDWRUV�DUH�SOD\LQJ�D�6WDFNHOEHUJ�W\SH�JDPH��WKH�UHJXODWRUV�EHLQJ�WKH�OHDGHU���3DVVHQJHUV�DUHSXUH�SULFH�WDNHUV�
$OWKRXJK� WKHVH� DVVXPSWLRQV� PD\� VHHP UHVWULFWLYH�� PDQ\� RI� WKHVH� DVVXPSWLRQV� DUH� TXLWHFRPPRQ�LQ�WKH�DYLDWLRQ�HFRQRPLFV�OLWHUDWXUH��7KH�IXQFWLRQDO�IRUP�RI�WKH�FRVW�IXQFWLRQ�XVHG�LQWKLV�SDSHU�LV�VLPLODU�WR�WKH�RQH�XVHG�E\�%UXHFNQHU�DQG�6SLOOHU����������&RPELQHG�ZLWK�D�OLQHDUGHPDQG� FXUYH�� WKH� ³%UXHFNQHU�6SLOOHU´� PRGHO� KDV� EHHQ� XVHG� UHJXODUO\� LQ� WKH� OLWHUDWXUH� WRDQDO\]H�DYLDWLRQ�QHWZRUNV��'HVSLWH�WKH�FRQFHSWXDO�VLPSOLFLW\��EXW��LQ�FDVH�RI�ODUJH�QHWZRUNV�FRPSXWDWLRQDO�FRPSOH[LW\���UHFHQW�WUHQGV�LQ�WKH�DYLDWLRQ�PDUNHWV�FDQ�HDVLO\�EH�H[SODLQHG�XVLQJWKLV�PRGHO��VHH�H�J��%UXHFNQHU��������IRU�DQ�DQDO\VLV�RI�DLUOLQH�DOOLDQFHV��DQG�3HOV�HW�DO� ������IRU�DQ�DQDO\VLV�RI�RSWLPDO�DLUOLQH�QHWZRUNV���,W� LV�QRW� WKH�REMHFWLYH�RI� WKLV�SDSHU� WR�FDOFXODWHH[DFW�WROOV�IRU�H[LVWLQJ�DLUSRUWV��IRU�ZKLFK�WKHVH�DVVXPSWLRQV�ZRXOG�FOHDUO\�EH�WRR�UHVWULFWLYH�7KLV�SDSHU� DLPV� WR� GHYHORS� WKHRUHWLFDO� LQVLJKWV� LQWR� WKH� FRQVHTXHQFHV� RI� DLUSRUW� FRQJHVWLRQSULFLQJ��IRU�ZKLFK�WKHVH�DVVXPSWLRQV�VXIILFH�
� (48,/,%5,80�35,&(6��)5(48(1&,(6�$1'�72//6
:LWK�WKHVH�DVVXPSWLRQV��ZH�FDQ�QRZ�WXUQ� WR� WKH�GHULYDWLRQ�RI�RSWLPDO� WROOV��7KHUH�DUH� WKUHHW\SHV�RI�SOD\HUV�LQ�WKH�PRGHO��SDVVHQJHUV��QHWZRUN�RSHUDWRUV�DQG�UHJXODWRU\�DXWKRULWLHV���HDFKZLWK�WKHLU�RZQ�PD[LPL]DWLRQ�SUREOHP��7KH�PRGHO�LV�VROYHG�LQ�WKUHH�VWHSV��)LUVW��D�SDVVHQJHUGHPDQG�IXQFWLRQ�IRU�QHWZRUN�RSHUDWRU� L LQ�PDUNHW� M LV�GHWHUPLQHG��7KHQ��XVLQJ� WKLV�GHPDQGIXQFWLRQ��WKH�RSHUDWRU¶V�SUREOHP�LV�VSHFLILHG��DQG�WKH�DVVRFLDWHG�SURILW�PD[LPL]LQJ�RSWLPDOLW\FRQGLWLRQV�DUH�GHULYHG��)LQDOO\�� WKH� UHJXODWRU¶V�SUREOHP�LV�VROYHG��DJDLQ�XVLQJ� WKH�SDVVHQJHUGHPDQG�IXQFWLRQ��DQG�DOVR�XVLQJ�WKH�RSHUDWRU�RSWLPDOLW\�FRQGLWLRQV�DV�UHVWULFWLRQV�
� %UXHFNQHU�DQG�6SLOOHU��������GR�QRW�LQFOXGH�FRQJHVWLRQ�LQ�WKHLU�FRVW�IXQFWLRQ�� 6HH�%UXHFNQHU��������IRU�DGGLWLRQDO�UHIHUHQFHV�



��
7KH�SDVVHQJHU�RSWLPL]DWLRQ�SUREOHP
7KH�PD[LPXP�ZLOOLQJQHVV� WR� SD\� IRU� WKH�PDUJLQDO� SDVVHQJHU� LQ� PDUNHW� M IRU� DOWHUQDWLYH� L�
LQFOXGLQJ�PRQHWL]HG� WLPH�FRVWV�� LV�JLYHQ�E\� ¹̧·©̈§¦ ,L L�MM T' � ��ZKLOH� HDFK�SDVHQJHU¶V�JHQHUDOL]HG
XVHU�FRVW�IRU�WKH�XVH�RI�RSHUDWRU�L DUH�JLYHQ�E\�JL�M����DV�GHILQHG�LQ�HTXDWLRQ������,QWUD�PDUJLQDOSDVVHQJHUV¶� QHW� EHQHILWV� DUH� GHWHUPLQHG� DFFRUGLQJ� WR� WKH� IDPLOLDU� 0DUVKDOOLDQ� VXUSOXV�$FFRUGLQJ� WR�:DUGURS¶V� HTXLOLEULXP� FRQGLWLRQV��PDUJLQDO� EHQHILWV� DUH� HTXDO� WR� WKH� DYHUDJHJHQHUDOL]HG�FRVWV� LQ�HTXLOLEULXP��RU�PDUJLQDO� QHW� EHQHILWV� DUH� ]HUR�� IRU� DOO� XVHG� DOWHUQDWLYHV�RSHUDWRUV�LQ�WKLV�FDVH���VR�WKDW 'M���� JL�M������ L LQ�HTXLOLEULXP��ZKLOH�WKH�DYHUDJH�JHQHUDOL]HGFRVWV�RI�XQXVHG�DOWHUQDWLYHV�FDQQRW�EH�ORZHU�WKDQ�'M�����DQG�ZLOO�W\SLFDOO\�EH�KLJKHU��%HFDXVHRSHUDWRUV�LQFXU�FRVWV�IRU�D�VHUYLFH�DOVR�ZKHQ�TL�M ���VHH�������XQXVHG�DOWHUQDWLYHV�LQ�RXU�PRGHOZLOO�QRW�DFWXDOO\�EH�RIIHUHG��%\�DVVXPSWLRQ��GHPDQG�DQG�JHQHUDOL]HG�FRVW�IXQFWLRQV�DUH�OLQHDU�VR�WKDW�WKH�HTXLOLEULXP�FRQGLWLRQ�IRU�XVHG�DOWHUQDWLYHV�LPSOLHV�
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ZKHUH�DM LV�WKH�PDUNHW�VSHFLILF�FRQVWDQW�LQ�WKH�LQYHUVH�GHPDQG�IXQFWLRQ�DQG�E LV�WKH�VORSH�RIWKH� LQYHUVH� GHPDQG� IXQFWLRQ�� 7KLV� RSHUDWRU� VSHFLILF� LQYHUVH� GHPDQG� FXUYH� LQFRUSRUDWHVSDVVHQJHUV¶� RSWLPL]LQJ�EHKDYLRU�� DQG� LV� XVHG� LQ� WKH� QH[W� VWHS� WR�PD[LPL]H� RSHUDWRU� SURILWV�1RWH� WKDW� WKH� DUJXPHQWV� RI� WKLV� LQYHUVH� GHPDQG� IXQFWLRQ� LQFOXGH� WKH� TXDQWLWLHV� VROG� E\FRPSHWLQJ�WUDQVSRUW�QHWZRUN�RSHUDWRUV�LQ�PDUNHW�M�
7KH�WUDQVSRUW�QHWZRUN�RSHUDWRU�PD[LPL]DWLRQ�SUREOHP
$V� VWDWHG� LQ� DVVXPSWLRQ� ��� ZH� DVVXPH� &RXUQRW� EHKDYLRU� LQ� PRGHOLQJ� WKH� RSHUDWRUV¶FRPSHWLWLRQ��7KLV�LV�PRWLYDWHG�E\�HDUOLHU��HPSLULFDO��UHVHDUFK�� ,Q�D�&RXUQRW�ROLJRSRO\��H[FHVV
� )RU�LQVWDQFH��LQ�DQ�HPSLULFDO�DQDO\VLV�RI�&KLFDJR�EDVHG�DLUOLQH�URXWHV�LQYROYLQJ�$PHULFDQ�$LUOLQHV�DQG�8QLWHG$LUOLQHV�� 2XP� HW� DO�� ������� FRQFOXGH� WKDW� ³WKH� RYHUDOO� UHVXOWV� LQGLFDWH� WKDW� WKH�GXRSROLVWV¶� FRQGXFW� PD\� EHGHVFULEHG�DV�VRPHZKHUH�EHWZHHQ�%HUWUDQG�DQG�&RXUQRW�EHKDYLRU��EXW�PXFK�FORVHU�WR�&RXUQRW��LQ�WKH�PDMRULW\�RIWKH�VDPSOH�REVHUYDWLRQV´��%UDQGHU�DQG�=KDQJ���������XVLQJ�VLPLODU�GDWD��ILQG�³�VWURQJ�HYLGHQFH�«�DJDLQVW� WKHKLJKO\� FRPSHWLWLYH� %HUWUDQG� K\SRWKHVLV´��%UDQGHU� DQG� =KDQJ� ������� ILQG�&RXUQRW� EHKDYLRU� SODXVLEOH� IRU� WKHPDUNHWV�XQGHU�FRQVLGHUDWLRQ��&KLFDJR�EDVHG�URXWHV�ZKHUH�$PHULFDQ�$LUOLQHV�DQG�8QLWHG�$LUOLQHV�WRJHWKHU�KDYHD�PDUNHW�VKDUH�H[FHHGLQJ�������%DVHG�RQ�WKHVH�REVHUYDWLRQV��ZH�DVVXPH�&RXUQRW�FRPSHWLWLRQ�



��
SURILWV�FDQ�EH�PDGH�ZKHQ� WKH�QXPEHU�RI�VXSSOLHUV� LV� ILQLWH��)RU� WKH� DOWHUQDWLYH�RI�%HUWUDQG�FRPSHWLWLRQ��HTXLOLEULXP�SULFHV�ZRXOG�HTXDO�PDUJLQDO�FRVWV�ZLWKRXW�FROOXVLRQ��ZKHQ�PDUJLQDOFRVWV�DUH�FRQVWDQW��DV�WKH\�DUH�LQ�WKLV�PRGHO���7KH�FXUUHQW�ILQDQFLDO�SUREOHPV�RI�PDQ\�DLUOLQHVGRHV�QRW�PHDQ�WKDW�&RXUQRW�ROLJRSRO\�PRGHOLQJ�ZRXOG�QRW�EH�DSSURSULDWH�IRU�WKLV�VHFWRU��+LJKIL[HG� FRVWV� ±� DEVHQW� IURP� RXU� PRGHO� ±� PD\� FRQWULEXWH� WR� ILQDQFLDO� SUREOHPV�� DOVR� XQGHU&RXUQRW�FRPSHWLWLRQ�7KXV�� WKH� RSHUDWRUV� LQ� WKLV� PRGHO� PD[LPL]H� SURILWV� ZLWK� UHVSHFW� WR� TL�M�� WDNLQJ� WKHFRPSHWLWRUV�TXDQWLWLHV� DV�JLYHQ� �QRWH� WKDW� WKH� DVVXPSWLRQ� RI� D� IL[HG� SDVVHQJHU� ORDG� LPSOLHVWKDW�PD[LPL]DWLRQ�ZLWK� UHVSHFW� WR� IUHTXHQFLHV� LQGHSHQGHQW� RI� SDVVHQJHU� QXPEHUV� LV� QHLWKHUSRVVLEOH�QRU�QHFHVVDU\���,Q�JHQHUDO��WKH�PD[LPL]DWLRQ�SUREOHP�IRU�RSHUDWRU�L LV�� � ¸̧¹·¨̈©§ »¼º«¬ª �¹̧·©̈§ u��� ¦¦¦¦     
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6LPLODU�FRQGLWLRQV�FDQ�EH�GHULYHG�IRU�WKH�RWKHU�RSHUDWRUV���L��7KH�IXOO�VHW�RI�HTXDOLWLHV�IRU�DOOUHOHYDQW� SDWKV�ZLWK� TL�M!��� GHILQH� D�1DVK�HTXLOLEULXP��7KLV� HTXLOLEULXP� LV� GHULYHG� XVLQJ� WKHPRVW� VLPSOH� VWUDWHJ\� DYDLODEOH� �L�H� WDNLQJ� WKH� FRPSHWLWRU¶V� SULFH� DQG� IUHTXHQF\� DV� JLYHQ��2WKHU�VWUDWHJLHV��IRU�H[DPSOH�D�6WDFNHOEHUJ�PRGHO��DUH�RI�FRXUVH�SRVVLEOH��EXW�WKHVH�FDQ�PDNHWKH�DQDO\VLV�PXFK�PRUH�FRPSOLFDWHG�EHFDXVH�ZH�DUH�GHDOLQJ�ZLWK�WUDQVSRUWDWLRQ�QHWZRUNV��$QRSHUDWRU� FDQ� EH� D�PDUNHW� OHDGHU� RQ� FHUWDLQ�PDUNHWV�� DQG� D� IROORZHU� RQ� RWKHU�PDUNHWV�� 7KLVZRXOG�FRPSOLFDWH�WKH�DQDO\VLV�FRQVLGHUDEO\��DQG�LV�EH\RQG�WKH�VFRSH�RI�WKH�FXUUHQW�SDSHU�,W� FDQ� EH� VKRZQ� �E\� LPSOLFLW� GLIIHUHQWLDWLRQ�� WKDW� ��ww KL�M WT �� %\� ZULWLQJ� � � � O�MO�ML�MKKL�ML�M TTTWWTT GGG ww�ww �DQG�LJQRULQJ�DOO�RWKHU�HIIHFWV���ZKHUH� O z L�� LW�EHFRPHVFOHDU�WKDW�WKH�LPSRVLWLRQ�RI�D�WROO�PD\�OHDG�WR�DQ�LQFUHDVH�LQ�WKH�HTXLOLEULXP�OHYHO�RI�TL�M��VLQFHWKH�VHFRQG�WHUP�RQ�WKH�ULJKW�KDQG�VLGH�PD\�EHFRPH�SRVLWLYH�,W� IROORZV� IURP� ����� WKDW� WKH� HTXLOLEULXP� YDOXH� IRU� TL�M LV� D� IXQFWLRQ� RI� WKH� WROO� WK LIGN�K ���7KH�RSWLPDO�WROO�LV�GHWHUPLQHG�E\�WKH�UHJXODWRU�



��
7KH�UHJXODWRU¶V�PD[LPL]DWLRQ�SUREOHP
:H�FDQ�PDNH�JHQHUDO�DVVXPSWLRQV�RQ�WKH�EHKDYLRU�DQG�REMHFWLYHV�RI�QRGDO�UHJXODWRU�V���7ZRLPSRUWDQW�GLPHQVLRQV�DUH� WKH� W\SH�RI�REMHFWLYH� �VXUSOXV�YHUVXV�SURILW�PD[LPL]DWLRQ��DQG� WKHQXPEHU�RI�UHJXODWRUV��D�VLQJOH�³JOREDO´�UHJXODWRU�IRU�WKH�HQWLUH�QHWZRUN��YHUVXV�QRGH�VSHFLILFUHJXODWRUV��� ,Q� WHUPV� RI� REMHFWLYHV�� ZH� ZLOO� FRQVLGHU� RQO\� ZHOIDUH�PD[LPL]LQJ� UHJXODWLRQ�SRVWSRQLQJ�WKH�UHJXODWLRQ�RI�D�SULYDWH�DLUSRUW�LQ�D�VLPLODU�PRGHO�VHW�XS�ZLWK�IRXU� OD\HUV�DV�DIXWXUH� UHVHDUFK� FKDOOHQJH�� :H� ZLOO� FRQVLGHU� ILUVW� D� JOREDO� UHJXODWRU� ZLWK� WKH� REMHFWLYH� WRPD[LPL]H�JOREDO�VXUSOXV��WDNLQJ�LQWR�DFFRXQW�EHQHILWV�DQG�FRVWV�RYHU�WKH�HQWLUH�QHWZRUN���7KHQHWZRUN�FDQ�WKHQ�EH�D�QDWLRQDO�QHWZRUN�ZLWK�PXOWLSOH�RSHUDWRUV�DQG�QRGHV��RU�DQ�LQWHUQDWLRQDOUHJXODWRU\�RIILFH�FDQ�DWWHPSW�WR�PD[LPL]H�WRWDO�VXUSOXV�IRU�WKH�LQWHUQDWLRQDO�QHWZRUN��2XP�HWDO�� ������� VKRZ� WKDW�³QHWZRUN�SULFLQJ´�RI�QRGHV� �L�H�� MRLQW�SULFLQJ�RI�KXE�DQG�VSRNH�QRGHV�OHDGV�WR�D�KLJKHU�ZHOIDUH�WKDQ�LQGHSHQGHQW�SULFLQJ�RI�WKH�QRGHV�LQ�WKH�QHWZRUN��:H�ZLOO�DOVRFRQVLGHU� WKH� UHVXOW�RI�QRQ�FRRSHUDWLQJ� ORFDO� UHJXODWRUV�� HDFK� FRQFHUQHG�ZLWK�D� ORFDO�ZHOIDUHPHDVXUH�DORQH�7KH�JOREDO�UHJXODWRU�PD[LPL]HV�VXUSOXV�IRU�WKH�HQWLUH�QHWZRUN��WKH�UHJXODWRU�FRQVLGHUVFRQVXPHU�VXUSOXV�LQ�DOO�PDUNHWV�DQG�SURILWV�RI�DOO RSHUDWRUV��,W�VHWV�GLIIHUHQWLDWHG�WROOV�WK IRU�DOOQRGHV�K LQ� WKH�V\VWHP�� ,Q�D�UHVWULFWHG�YHUVLRQ�RI� WKLV�SUREOHP��WKH� UHJXODWRU�FRXOG�PD[LPL]HJOREDO� ZHOIDUH� E\� VHWWLQJ� D� FRPPRQ� WROO� W�� DVVXPHG� HTXDO� IRU� DOO� K�� 7KH� DXWKRULW\� WKXVPD[LPL]HV�WKH�IROORZLQJ�REMHFWLYH�IXQFWLRQ�
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VXEMHFW� WR� WKH�RSHUDWRUV¶� ILUVW� RUGHU� FRQGLWLRQV� IRU�SURILW�PD[LPL]DWLRQ� �IRU� DOO� L DQG� M���7KHILUVW�ULJKW�KDQG�VLGH��UKV��WHUP�UHSUHVHQWV�WRWDO�EHQHILWV��DV�LQWHJUDO�RI�WKH�0DUVKDOOLDQ�LQYHUVHGHPDQG� IXQFWLRQ��� 7KH� VHFRQG� UKV� WHUP� UHSUHVHQWV� WRWDO� JHQHUDOL]HG� FRVWV� �H[FOXGLQJ� WKHDLUOLQH� IDUHV�� ZKLFK� FDQFHO� RXW� DJDLQVW� WKH� DLUOLQH� UHYHQXHV��� 7KH� WKLUG� UKV� WHUP� UHSUHVHQWVDLUOLQH� RSHUDWLQJ� FRVWV� �H[FOXGLQJ� WKH� H[SHQGLWXUHV� RQ� WROOV�� ZKLFK� FDQFHO� RXW� DJDLQVW� WROOUHYHQXHV��� 7KH� WKUHH� WHUPV� WRJHWKHU� WKXV� JLYH� VRFLDO� VXUSOXV�� 7KH� UHJXODWRU� VHWV� WKH� WROO� WK�JLYHQ�WKH�DLUOLQH��SURILW�PD[LPL]LQJ��RSWLPDOLW\�FRQGLWLRQV��$�FKDQJH�LQ�WK DIIHFWV�WKH�RSWLPDO



��
RXWSXW�� DQG� WKXV� WRWDO� ZHOIDUH�� $GGLQJ� WKH� RSHUDWRUV� ILUVW�RUGHU� FRQGLWLRQV� IRU� SURILWPD[LPL]DWLRQ�DV�UHVWULFWLRQV�WR�WKH�UHJXODWRU¶V�REMHFWLYH��DQG�PD[LPL]LQJ�RYHU�WK DQG�TL�M WKHQ\LHOGV�WKH�HTXLOLEULXP�LQ�TXDQWLWLHV�DQG�WROOV�6ROYLQJ� WKH� ILUVW�RUGHU� FRQGLWLRQV� IRU� ZHOIDUH� PD[LPL]DWLRQ� RQO\� \LHOGV� DQ� LPSOLFLWVROXWLRQ� �RSWLPDO� WD[� UXOH��� 7R� DQDO\]H� WKH� HIIHFWV� RI� WROOLQJ�� D� QXPHULFDO� DQDO\VLV� ZLOOWKHUHIRUH�EH�SUHVHQWHG�LQ�WKH�QH[W�VHFWLRQ�
� 180(5,&$/�$1$/<6,6,Q�WKLV�VHFWLRQ��WKH�QXPHULFDO�VROXWLRQV�IRU�DQ�LOOXVWUDWLYH�PRGHO�DUH�SUHVHQWHG��:H�FRQVLGHU�DV\PPHWULF�QHWZRUN�ZLWK�WKUHH�QRGHV��WKUHH�OLQNV�DQG�WKUHH�RSHUDWRUV��DV�GHSLFWHG�LQ�)LJXUH���2SHUDWRU�D XVHV�QRGH�$ DV�KXE��DQG�RIIHUV�GLUHFW�VHUYLFHV�RQ�PDUNHWV�$% DQG�$&��XVLQJ�OLQNV��DQG���UHVSHFWLYHO\��2SHUDWRU�D DOVR�RIIHUV�DQ�LQGLUHFW�VHUYLFH�LQ�PDUNHW�%&��XVLQJ�ERWK�OLQNV��DQG����&RPSDUDEOH�VHUYLFHV�DUH�RIIHUHG�E\�RSHUDWRUV�E DQG�F��ERWK�RIIHULQJ�WKUHH�VHUYLFHV��RIZKLFK�WZR�GLUHFW�DQG�RQH�LQGLUHFW��7KH�SDUDPHWHUL]DWLRQ�RI�WKH�PRGHO�LV�DUELWUDU\��QR�DWWHPSWZDV�PDGH�WR�PLPLF�WKH�FRQGLWLRQV�LQ�DQ\�H[LVWLQJ�QHWZRUN���7KLV�UHIOHFWV�WKH�SXUSRVH�RI� WKHFXUUHQW� H[HUFLVH�� QDPHO\� WR� LOOXVWUDWH� WKH� DQDO\WLFDO� UHVXOWV� SURYLGHG� HDUOLHU�� DQG� WR� ³FKHFN´WKHLU�DSSOLFDELOLW\�DQG�FRUUHFWQHVV�LQ�D�QHWZRUN�RI�D�PDQDJHDEOH�FRQILJXUDWLRQ�

)LJXUH����1HWZRUN�FRQILJXUDWLRQ
7KH�GHPDQG�FKDUDFWHULVWLFV�DUH�JLYHQ�LQ�7DEOH����DLUOLQH�FKDUDFWHULVWLFV�LQ�7DEOH����DQG�DLUSRUWFKDUDFWHULVWLFV�LQ�7DEOH���

� 7KH�HPSLULFDO�SODXVLELOLW\�RI�WKH�HTXLOLEULXP�YDOXHV�RI�VRPH�NH\�LQGLFDWRUV��KRZHYHU��ZLOO�EH�LQYHVWLJDWHG�

�DLUOLQH�D�KXE�$

�DLUOLQH�E�KXE�% �DLUOLQH�F�KXE�&
OLQN���D�E� OLQN���D�F�

OLQN���E�F�



��
D$% �����D$& ������D%& �����E$% E$& E%& �J ������7DEOH����'HPDQG�FKDUDFWHULVWLFV

OD ��� IDF ����� SDF ��OE ��� IEF ������ SEF ���OF ��� IFF ������ SFF ���7DEOH� ��� 7UDQVSRUW� QHWZRUN� RSHUDWRUFKDUDFWHULVWLFV
YRWO �� K$ ����YRWS �� K% ���K& ����7DEOH����1RGH�FKDUDFWHULVWLFV
:H� WKXV� DVVXPH� WKDW� IRU� HDFK� LQGLYLGXDO� RSHUDWRU�� WKH� FRVW� SHU� IOLJKWV� DQG� WKH� FRVW� SHUSDVVHQJHU� DUH� HTXDO� RQ� DOO� OLQNV� XVHG�� 0RUHRYHU�� DL�M�� UHIOHFWLQJ� FRQVWDQW� RSHUDWRU�PDUNHWVSHFLILF�DWWULEXWHV�� LV� VHW� DW��� IRU� VLPSOLFLW\��8VLQJ� WKHVH� LQSXWV�� D� QXPEHU�RI�GLIIHUHQW� QRGHSULFLQJ� VFKHPHV� DUH� FRPSDUHG�� 7KHVH� LQYROYH� WKH� PD[LPL]DWLRQ� RI� JOREDO� ZHOIDUH� XVLQJ� DFRPPRQ�WROO��QRW�GLIIHUHQWLDWHG�RYHU�DLUSRUWV��DQG�GLIIHUHQWLDWHG��DLUSRUW�VSHFLILF��WROOV��DQG�DQR�FRRSHUDWLRQ� UHJLPH� LQ� ZKLFK� WKUHH� ORFDO� UHJXODWRUV� DLP� WR� PD[LPL]H� ORFDO� ZHOIDUH� LQ� D1DVK�W\SH�RI�JDPH��L�H���WDNLQJ�WKH�WROOV�DW�RWKHU�DLUSRUWV�DV�JLYHQ��
0D[LPL]LQJ�JOREDO�VXUSOXV
%DVH�VFHQDULR��QR�WROOLQJ)LUVW��D�³EDVH�VFHQDULR´�LV�SUHVHQWHG��ZKHUH�WROOV�DUH�IL[HG�DW����VHH�7DEOH����VHH�$SSHQGL[��IRU�WKH�GHILQLWLRQ�RI�³ORFDO´�ZHOIDUH���

T$% T$& T%& 3URILWV�u���� &RQVXPHUEHQHILWV��u���� 7ROOUHY¶V :HOIDUH�u����D��$ ���� ���� ���� ����� ����� � �����E��% ���� ���� ���� ����� ����� � �����F��& ���� ���� ���� ����� ����� � �����7RWDO ����� ����� ����� ����� ������ � ������7DEOH����2SHUDWRU�HTXLOLEULXP�DQG�ZHOIDUH��QR�WROOLQJ
� ,Q�EULHI��ORFDO�ZHOIDUH�FRPSULVHV�WKH�ORFDO�DLUOLQH¶V�SURILWV��DOO�WROO�UHYHQXHV�UDLVHG�DW�WKH�ORFDO�DLUSRUW��DQG�KDOIRI� WKH� FRQVXPHUV¶� VXUSOXV� IRU� IOLJKWV� WR� DQG� IURP� WKH�QRGH��7KH� ODWWHU� LPSOLFLWO\� DVVXPHV� WKDW� WKH� HTXLOLEULXPQXPEHU�RI�UHWXUQ�IOLJKWV�WR�DQG�IURP�WKH�DLUSRUW�DUH�HTXDOO\�GLYLGHG�EHWZHHQ�ORFDO�DQG�QRQ�ORFDO�UHVLGHQWV�
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1R�WROO &RPPRQ�WROO 6SHFLILF�WROO /RFDO�RSWLPL]DWLRQPDUNHW $% $& %& $% $& %& $% $& %& $% $& %&JHQHUDOL]HG�FRVW ������� ������� ������� ������� ������� ������� ������� ������� ����� ������� ������� �������

6KDUH�LQ�JHQHUDOL]HG�FRVW�
RSHUDWRU�D IUHTXHQF\ �� �� �� ��� �� �� ��� �� �� ��� �� �FRQJHVWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� �� �� �IDUH ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ��� �IDUH�HODVWL�FLW\��DEV�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ���� �
RSHUDWRU�E IUHTXHQF\ ��� �� �� ��� �� �� ��� �� �� ��� ��� ��FRQJHVWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� �� ��� ��IDUH ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���IDUH�HODVWL�FLW\��DEV�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ���� ����� ����
RSHUDWRU�F IUHTXHQF\ ��� �� �� ��� �� �� ��� �� �� � �� ��FRQJHVWLRQ ��� ��� ��� ��� ��� ��� ��� ��� ��� � �� ��IDUH ��� ��� ��� ��� ��� ��� ��� ��� ��� � ��� ���IDUH�HODVWL�FLW\��DEV�� ����� ����� ����� ����� ����� ����� ����� ����� ����� � ���� ����

7DEOH���D 6SHFLILFDWLRQ�RI�JHQHUDOL]HG�FRVWV�DQG�IDUH�HODVWLFLWLHV
1R�WROO &RPPRQ�WROO 1RGH�VSHFLILF�WROO /RFDO�RSWLPL]DWLRQ&RQVXPHU�EHQHILWV �������u��� ������� ������� ����$LUOLQH�FRVW �������u��� �������� �������� ������)UHTXHQF\�FRVWV �������u��� ������� ������� ����&RQJHVWLRQ�FRVWV �������u��� ������� ������� ����7RWDO�ZHOIDUH �������u��� ������� ������� ���7DEOH���E 6SHFLILFDWLRQ�RI�WRWDO�ZHOIDUH

�7KLV�KLJK�HODVWLFLW\�LV�H[SODLQHG�E\�WKH�YHU\�ORZ�RXWSXW�LQ�WKLV�PDUNHW
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2SHUDWRU�F PDNHV�WKH�KLJKHVW�SURILWV��ZKLFK�LV�FRQVLVWHQW�ZLWK�WKH�IDFW� WKDW� WKLV�RSHUDWRU�FDQVHUYH�WKH�WZR�PDUNHWV�ZLWK�WKH�KLJKHVW�OHYHOV�RI�GHPDQG�ZLWK�GLUHFW�IOLJKWV��2SHUDWRU�E KDV�WKHODUJHVW�QXPEHU�RI�LQGLUHFW�SDVVHQJHUV��7KLV�LV�FRQVLVWHQW�ZLWK�WKH�IDFW�WKDW�WKH�LQGLUHFW�PDUNHWIRU�RSHUDWRU�E��$&��LV�WKH�RQH�ZLWK�WKH�KLJKHVW�OHYHO�RI�GHPDQG��$OVR�WKH�ORFDO�ZHOIDUH�LQ�QRGHF LV�KLJKHVW��ZKLFK�SUREDEO\�LV�WKH�FRPELQHG�UHVXOW�RI�QRGH�F UHODWLYHO\�KLJK�OHYHOV�RI�GHPDQG�7DEOH�����DQG�D�UHODWLYHO\�ODUJH�FDSDFLW\�DW�WKH�DLUSRUW��7DEOH����7DEOH� �� SURYLGHV� D� EUHDNGRZQ�RI� WKH� FRQVXPHUV¶� HTXLOLEULXP�JHQHUDOL]HG� FRVWV� LQWRWKH� WKUHH� VHJPHQWV� �IUHTXHQF\� GLVFRXQW�� FRQJHVWLRQ� FRVWV� DQG� IDUH��� IRU� DOO� PDUNHW�DLUOLQHFRPELQDWLRQV�� DQG� UHSRUWV� HTXLOLEULXP� IDUH� HODVWLFLWLHV�� 7KHVH� ILJXUHV� DUH� JLYHQ� WR� KHOS� LQDVVHVVLQJ�WKH�SODXVLELOLW\�RI�WKH�SDUDPHWHU�FRQVWHOODWLRQ�XVHG�7KH�VKDUH�RI�WKH�IUHTXHQF\�LQ�WRWDO�JHQHUDOL]HG�FRVWV�PD\�VHHP�ORZ��EXW�QRWH�WKDW�ZHFRQVLGHU�D� VLJQLILFDQW�FRQJHVWLRQ�HIIHFW�� ,QFUHDVLQJ� WKH� IUHTXHQF\� HIIHFW� �E\� LQFUHDVLQJ�J�� LVRQO\� SRVVLEOH�ZLWKLQ� FHUWDLQ� ERXQGDULHV�� ,I� J LV� WRR� KLJK�� WKH�PRGHO� FDQQRW� FRQYHUJH� WR� DQHTXLOLEULXP�� 2Q� WKH� RQH� KDQG�� SDVVHQJHUV� KDYH� D� VWURQJ� SUHIHUHQFH� IRU� D� ODUJH� QXPEHU� RIIOLJKWV��DV�LQGLFDWHG�E\�J��2Q�WKH�RWKHU�KDQG��D�ODUJH�QXPEHU�RI�IOLJKWV� LQFUHDVHV�JHQHUDOL]HGFRVWV�DV�ORQJ�DV�FRQJHVWLRQ�LV�VLJQLILFDQW��7KH�IDUH�HODVWLFLWLHV�UHSRUWHG�LQ�7DEOH���D�DOO�VHHP�WR�KDYH�UHDVRQDEOH�YDOXHV��,QGLUHFWVHUYLFHV�KDYH�PRUH� HODVWLF�GHPDQG��2Q� LQGLUHFW� FRQQHFWLRQV�� WKH� IDUH�PDNHV�XS� D� UHODWLYHO\VPDOO� SDUW� RI� WKH� SDVVHQJHUV¶� JHQHUDOL]HG� FRVWV�� 7KLV� ZRXOG� VXJJHVW� D� UHODWLYHO\� ORZ� IDUHHODVWLFLW\� IRU� LQGLUHFW� IOLJKWV��D� ODUJHU�SHUFHQWDJH� IDUH�GHFUHDVH� LV�QHHGHG� WR�REWDLQ� WKH� VDPHDEVROXWH� LQFUHDVH� LQ� GHPDQG�� +RZHYHU�� DV� LQGLUHFW� GHPDQGV� DUH� UHODWLYHO\� VPDOO�� WKH� VDPHDEVROXWH�LQFUHDVH�LPSOLHV�D�UHODWLYHO\�ODUJH�UHODWLYH�LQFUHDVH��VXJJHVWLQJ�D�UHODWLYHO\�KLJK�IDUHHODVWLFLW\�IRU�LQGLUHFW�IOLJKWV��$SSDUHQWO\��WKH�ODWWHU�HIIHFW�GRPLQDWHV�LQ�RXU�QXPHULFDO�PRGHO�2Q� D� ILQDO� QRWH�� RSWLPDOLW\� RI� WKH� VROXWLRQ� ZDV� YHULILHG� E\� SORWWLQJ� WKH� REMHFWLYHIXQFWLRQV�IRU�DQ�LQWHUYDO�DURXQG�WKH�RSWLPXP�YDOXHV��)RU�H[DPSOH��S$ ZDV�SORWWHG�IRU�YDOXHVRI�T$%�$ �L�H��SDVVHQJHUV�LQ�PDUNHW�$% WUDQVSRUWHG�E\�DLUOLQH�$��LQ�WKH�LQWHUYDO�������������!�NHHSLQJ�DOO�RWKHU�TL�M IL[HG��DQG�ZDV�VWULFWO\�FRQFDYH�
� *LYHQ�WKDW�' D�E4��ZH�FDQ�GHWHUPLQH�WKH�IDUH��VXE��HODVWLFLW\�DV�'4�'3u3�4��ZKHUH�'4�'3 ��E�� 7KH� WUHDWPHQW�RI�GHQVLW\�HFRQRPLHV� LQ� WKLV�PRGHO� LV� LQ�HVVHQFH� VLPLODU� WR� WKH�PRGHO� XVHG�E\�%UXHFNQHU�DQG6SLOOHU� ������� �DQG�PDQ\� DXWKRUV� IROORZLQJ�%UXHFNQHU� DQG�6SLOOHU��� ,Q� WKH�%UXHFNQHU� DQG�6SLOOHU�PRGHO�� LW� LVTXLWH�HDV\�WR�GHWHUPLQH�WKH�IHDVLEOH�SDUDPHWHU�VSDFH�XVLQJ�WKH�VHFRQG�RUGHU�FRQGLWLRQV�IRU�SURILW�PD[LPL]DWLRQDQG�QRQ�QHJDWLYLW\�FRQVWUDLQWV�� ,W� LV� QRW�SRVVLEOH� WR� DQDO\WLFDOO\� GHWHUPLQH� WKH� IHDVLEOH� SDUDPHWHU� VSDFH� LQ� WKLVPRGHO��$Q�XSSHU�ERXQGDU\�IRU�J FDQ�WKHUHIRUH�DOVR�QRW�EH�GHWHUPLQHG��2SWLPDOLW\�RI�WKH�VROXWLRQ�LV�YHULILHG�E\VXEVWLWXWLQJ�³QRQ�RSWLPDO´�YDOXHV��'HWDLOV�DUH�DYDLODEOH�XSRQ�UHTXHVW�
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$�FRPPRQ�WROO:KHQ�D�FRPPRQ�WROO��QRW�GLIIHUHQWLDWHG�RYHU�DLUSRUWV��LV�LPSOHPHQWHG��WKH�QXPEHU�RI�LQGLUHFWSDVVHQJHUV��ZKR�YLVLW�PRUH�DLUSRUWV�GXULQJ�D�WULS��LV�DIIHFWHG�PRUH�VWURQJO\�LQ�D�UHODWLYH�VHQVHWKDQ�WKH�QXPEHU�RI�GLUHFW�SDVVHQJHUV��7DEOH���VKRZV�WKDW�WKH�QXPEHUV�RI�WUDQVIHU�SDVVHQJHUVWUDQVSRUWHG�E\�RSHUDWRUV�D��E DQG�F GHFUHDVH�E\������DQG�������UHVSHFWLYHO\�7KH�OHYHO�RI� WKH�WROO�FRUUHVSRQGV�RQ�DYHUDJH�ZLWK�DERXW�KDOI�RI� WKH�DLUOLQHV¶�FRQVWDQWPDUJLQDO� FRVW� SHU� IOLJKW�� 7KH� WROO� LQFUHDVHV� WKH� QHWZRUN� RSHUDWRUV¶� FRVW�� DQG� WKH� RSHUDWRUVFRPSHQVDWH� SDUWO\� E\� LQFUHDVLQJ� WKH� IDUHV� �7DEOH� ��D�� WKH� IDUH� VKDUH� LQ� JHQHUDOL]HG� FRVWVLQFUHDVHV�VRPHZKDW���$V�D�UHVXOW��FRQVXPHU�VXUSOXV�GHFUHDVHV��7DEOH���E���5HGXFHG�GHPDQGDQG�WKH�SRVVLELOLW\�WKDW�QRW�DOO�³H[WUD´�FRVWV��GXH�WR� WKH�WROO��DUH� WUDQVIHUUHG�WR� WKH�SDVVHQJHUKDYH�D�QHJDWLYH�LPSDFW�RQ�SURILWV��WRWDO�DLUOLQH�SURILWV�GHFUHDVH�E\�����7KH�LQFUHDVH�LQ�WKH�IDUHDQG�WKH�FRVWV�GXH�WR�UHGXFHG�IUHTXHQFLHV�RXWZHLJK�WKH�FRQJHVWLRQ�HIIHFWV�LQ�7DEOH���D��VR�WKDWLQ� DOO� PDUNHWV�� WKH� JHQHUDOL]HG� FRVW� LQFUHDVHV�� 7KH� KLJKHU� RYHUDOO� JHQHUDOL]HG� FRVW� UHGXFHVGHPDQG�VRPHZKDW�LQ�PRVW�PDUNHWV��DV�D�UHVXOW�RI�ZKLFK�WKH�JHQHUDOL]HG�FRVWV�QHW�RI�WKH�IDUHGHFUHDVHV� �EHFDXVH�FRQJHVWLRQ�GHFUHDVHV��DQG�DLUOLQH�FRVWV� �QHW�RI� WKH� WROOV��GHFUHDVH��7KHVHWRWDO� FRVW� VDYLQJV� RXWZHLJK� WKH� ORVV� RI� FRQVXPHU� VXUSOXV�� VR� WKHUH� LV� DQ� RYHUDOO� LQFUHDVH� LQWRWDO�ZHOIDUH��$W� QRGH�$�� KRZHYHU�� WKH� FRVW� VDYLQJV� GR� QRW� RXWZHLJK� WKH� ORVV� LQ� FRQVXPHUVXUSOXV��VR�WKDW�ORFDO�ZHOIDUH�GHFUHDVHV�

T$% T$& T%& SURILWV FRQVXPHUEHQHILWV WROO�UHY¶V�DEV�� ZHOIDUH
D��$ ����� ����� ����� ����� ����� �����u��� �����E��% ���� ����� ���� ����� ����� �����u��� ����F��& ����� ����� ����� ����� ����� �����u��� ����7RWDO ����� ����� ����� ����� ����� ������u��� ����7DEOH����3HUFHQWDJH�FKDQJH�LQ�HTXLOLEULXP�RXWSXWV�DQG�ZHOIDUH��UHODWLYH�WR�EDVH�FDVH�LQ�7DEOH����VHFRQG�EHVW�RSWLPDO�FRPPRQ�WROO� ��������
7KH�ZHOIDUH�HIIHFWV�RI�WROOLQJ�VHHP�WR�EH�UHODWLYHO\�VPDOO��7KLV�LV�GXH�WR�WKH�SDUDPHWHU�YDOXHVXVHG��%\�FKDQJLQJ�WKH�FRQJHVWLRQ�SDUDPHWHUV��ODUJHU�ZHOIDUH�HIIHFWV�PD\�EH�REWDLQHG��VHH�DOVREHORZ� XQGHU� µSDUDPHWHU� YDULDWLRQV¶��� DQG� WROOV� PD\� DFWXDOO\� EH� ODUJHU� WKDQ� WKH� FRQVWDQWPDUJLQDO�FRVW�SHU�IOLJKW��7KH�RYHUDOO�SLFWXUH��KRZHYHU��GRHV�QRW�FKDQJH�%UXHFNQHU� ������� DUJXHG� WKDW� DLUOLQHV� LQWHUQDOL]H� FRQJHVWLRQ� WKH\� LPSRVH� RQWKHPVHOYHV��:KHQ�WKH�QXPEHU�RI�DLUOLQHV�LV�OLPLWHG��D�UHODWLYHO\�³VPDOO´�FRQJHVWLRQ�WROO�ZRXOGEH� RSWLPDO�� $� VLPLODU� DUJXPHQW� LV� YDOLG� KHUH�� &DUULHUV� DOUHDG\� LQWHUQDOL]H� FRQJHVWLRQ� WKH\LPSRVH� RQ� WKHPVHOYHV� �EHFDXVH� FRQJHVWLRQ� LV� LQFOXGHG� LQ� WKH� SURILW� IXQFWLRQV��� DQG� WKDW� LWV
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SDVVHQJHUV�LPSRVH�XSRQ�RQH�DQRWKHU��EHFDXVH�WKLV�LV�FRQVLVWHQW�ZLWK�SURILW�PD[LPL]DWLRQ��VHH$SSHQGL[�����)XUWKHUPRUH��WKH�WZR�RWKHU�GLVWRUWLRQV�SUHVHQW�LQ�WKH�FXUUHQW�VHWWLQJ�PD\�DOVR�EHH[SHFWHG� WR� DIIHFW� VHFRQG�EHVW� RSWLPDO� WROO� OHYHOV� �GLIIHUHQWLDWHG� RU� QRW��� 7KH� ILUVW� LV� WKHROLJRSROLVWLF�PDUNHW�VWUXFWXUH��LPSO\LQJ�WKDW�TXDQWLWLHV�RIIHUHG�ZLOO�EH�EHORZ�WKRVH�WKDW�ZRXOGEH�RIIHUHG�LQ�DEVHQFH�RI�PDUNHW�SRZHU��7KLV�ZRXOG�FDOO�IRU�D�GRZQZDUG�DGMXVWPHQW�RI�WROOV�DQG�±�ZKHQ�FRQVLGHUHG�LQ�LVRODWLRQ�±�ZRXOG�FDOO�IRU�D�VXEVLG\��UDWKHU�WKDQ�D�WD[��7KH�VHFRQG�LVWKH�H[WHUQDO�EHQHILWV�WKDW�SDVVHQJHUV�LPSRVH�XSRQ�RQH�DQRWKHU�WKURXJK�WKH�GHSUHVVLQJ�LPSDFWRI� KLJKHU� IUHTXHQFLHV� RQ� JHQHUDOL]HG� FRVWV�� $SSHQGL[� �� VKRZV�� KRZHYHU�� WKDW� DLUOLQHVRSWLPDOO\�LQWHUQDOL]H�WKLV�H[WHUQDOLW\�LQVRIDU�DV�RFFXUULQJ�DPRQJ�LWV�RZQ�SDVVHQJHUV��$V�RQO\ILUP�LQWHUQDO�0RKULQJ� HIIHFWV� DUH� FRQVLGHUHG� LQ� RXU�PRGHO� �VHH� HTXDWLRQ� ���� WKLV� H[WHUQDOLW\ZLOO�WKHUHIRUH�QRW�DIIHFW�WD[�OHYHOV�+RZHYHU�� LQ� WKLV� �QHWZRUN�� VHWWLQJ�� KLJKHU� WROOV� �FRPSDUHG� WR� WKH� VLWXDWLRQ� LQ� WKH%UXHFNQHU�SDSHU��PD\�EH�LQ�RUGHU��VLQFH�DLUOLQHV�LPSRVH�FRQJHVWLRQ�FRVWV�RQ�RWKHU�DLUOLQHV�DQGSDVVHQJHUV�LQ�PDUNHWV�LQ�ZKLFK�WKH\�VHUYH�RQO\�LQGLUHFWO\��RSHUDWRU�D¶V�DFWLYLWLHV�RQ�OLQNV�$%DQG�$&�FDXVH�GHOD\V�IRU�DOO�SDVVHQJHUV�LQ�PDUNHW�%&��DQG�IRU�RSHUDWRUV�%�RU�&�RQ�OLQN�%&�6XFK�HIIHFWV�DUH�QRW�LQFOXGHG�LQ�RSHUDWRU�$¶V�SURILW�IXQFWLRQ��,Q�SUDFWLFDO�WHUPV��D�&RQWLQHQWDOIOLJKW�EHWZHHQ�1HZDUN�DQG�%RVWRQ�FDXVHV�FRQJHVWLRQ�FRVWV�IRU�SDVVHQJHUV��RQ�DOO�IOLJKWV�RQ�DOODLUOLQHV��LQ�WKH��GLUHFW�DQG�LQGLUHFW��%RVWRQ�±�&KLFDJR�PDUNHW�$V� DOUHDG\� QRWHG�� ORFDO� ZHOIDUH� DW� QRGH� $� GHFUHDVHV�� 7KH� UHGLVWULEXWLRQ� RI� ZHOIDUHVHHPV�PRUH�LPSRUWDQW�WKDQ�DQ�RYHUDOO�LQFUHDVH�LQ�ZHOIDUH�LQ�WKLV�FDVH��$�UHJXODWRU�UHVSRQVLEOHIRU�DOO�QRGHV�LQ�D�QHWZRUN�PD\�WKXV�LQFUHDVH�WRWDO ZHOIDUH�E\�VHWWLQJ�D�RSWLPDO�FRPPRQ�WROO�EXW�WKHQ�IRU�VRPH�QRGHV�ZHOIDUH�PD\�DFWXDOO\�GHFUHDVH�LI�RQO\�ORFDOO\�UDLVHG�WROO�UHYHQXHV�FDQEH�NHSW�$JDLQ��RSWLPDOLW\�RI�WKH�VROXWLRQ�ZDV�YHULILHG�E\�SORWWLQJ�WKH�REMHFWLYH�IXQFWLRQV��)RUGLIIHUHQW�YDOXHV�RI�WKH�WROO��WKH�DLUOLQH�PD[LPL]DWLRQ�SUREOHP�ZDV�VROYHG��DQG�WKH�UHJXODWRU¶VREMHFWLYH�IXQFWLRQ�ZDV�SORWWHG�IRU�WROOV�IDOOLQJ�LQ�WKH�LQWHUYDO���������!��URXJKO\�WKH�RSWLPDOWROO�PLQXV�DQG�SOXV��������DQG�ZDV�VWULFWO\�FRQFDYH�
1RGH�VSHFLILF�WROOV6HWWLQJ�QRGH�VSHFLILF�WROOV�ZLOO�JHQHUDOO\�EH�WKH�SUHIHUUHG�RSWLRQ�IURP�DQ�HIILFLHQF\�YLHZSRLQW�QRWH�WKDW�WKHVH�PD\�DOZD\V�EH�VHW�DW�DQ�HTXDO�OHYHO��VR�WKDW�WKH�ZHOIDUH�OHYHO�RI�D�FRPPRQ�WROOLV�DOZD\V�DFKLHYDEOH���7KH�UHVXOWV�RI�WKH�VLPXODWLRQV�RI�WKH�QRGH�VSHFLILF�WROOV�DUH�SUHVHQWHG�LQ7DEOH���
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T$% T$& T%& SURILWV FRQVXPHUEHQHILWV WROO�UHY¶V�DEV� WROOV��DEV� ZHOIDUH

D��$ ���� ����� ����� ����� ����� �����u��� ������� ����E��% ���� ����� ���� ����� ����� �����u��� ������� �����F��& ����� ����� ���� ����� ����� �����u��� ������� ����WRWDO ����� ����� ����� ����� ����� ������u��� ����7DEOH����3HUFHQWDJH�FKDQJH�LQ�HTXLOLEULXP�RXWSXWV�DQG�ZHOIDUH��UHODWLYH�WR�EDVH�FDVH�LQ�7DEOH����RSWLPDO�QRGH�VSHFLILF�WROOV
:KHQ� WKH� UHJXODWRU� VHWV� QRGH�VSHFLILF� WROOV�� WKHUH� LV� D� YHU\� PRGHVW� LQFUHDVH� LQ� ZHOIDUHFRPSDUHG� WR� WKH� FRPPRQ� WROO� UHJLPH�� GHVSLWH� WKH� UDWKHU� SURQRXQFHG� GLIIHUHQWLDWLRQ� LQ� WROOV�WKH� WROO� DW� QRGH�% LV� URXJKO\� KDOI� RI� WKH� WROOV� DW� QRGHV�$ DQG�&��� 7KH� ZHOIDUH� JDLQ� ZLWKGLIIHUHQWLDWHG� WROOV� LV� RQO\� �������� KLJKHU� WKDQ� ZLWK� D� FRPPRQ� WROO��� 7KH� GLIIHUHQWLDWLRQUHIOHFWV�WKDW�ZLWK�D�FRPPRQ�WROO��WKH�WROO�ZLOO�EH�WRR�KLJK�DW�VRPH�QRGHV�DQG�WRR�ORZ�DW�RWKHUV�XQOHVV� GHPDQG� DQG� FRVW� FRQGLWLRQV� DUH� WKH� VDPH� IRU� DOO� QRGHV� DQG� RSHUDWRUV��� 7KH� VPDOOUHODWLYH� HIILFLHQF\� JDLQ� IURP� LQWURGXFLQJ� GLIIHUHQWLDWLRQ�� KRZHYHU�� VKRZV� WKDW� WKH� LQGXFHGHIILFLHQF\�ORVVHV�QHHG�QRW�DOZD\V�EH�ODUJH�7KH�ORFDO�WROO�OHDGV�WR�D�GHFUHDVH�LQ�ORFDO�ZHOIDUH�DW�QRGH�% UHODWLYH�WR�WKH�EDVH�FDVH�7KH�SURILWV�RI�QHWZRUN�RSHUDWRU�E GR�QRW�GHFUHDVH�DV�PXFK�DV�SURILWV�RI�HLWKHU�RSHUDWRU�D RU�F�DQG�DUH�KLJKHU� WKDQ�LQ� WKH�FDVH�RI�D�FRPPRQ�WROO��7KLV� LV�SULPDULO\�FDXVHG�E\� WKH� UHODWLYHO\ORZ�WROO�OHYHO�DW�DLUSRUW�%��)RU�WKH�VDPH�UHDVRQ��KRZHYHU��WROO�UHYHQXHV�LQ�% DUH�UHODWLYHO\�ORZZLWK� QRGH�VSHFLILF� WROOLQJ�� ZKLFK� OHDGV� WR� D� UHODWLYHO\� ODUJH� ORFDO� ZHOIDUH� GHFUHDVH� RI�FRPSDUHG�WR�WKH�WZR�RWKHU�QRGHV��XQGHU�WKH�DVVXPSWLRQ�WKDW�D�QRGH�ZLOO�RQO\�NHHS�WKH�ORFDOO\UDLVHG�WROO�UHYHQXHV��$�UHYHUVH�SDWWHUQ�LV�REVHUYHG�LQ�$ DQG�&��7KLV�H[DPSOH�WKXV�VKRZV�WKDWHYHQ� LI� WKH� RYHUDOO� QHW�ZHOIDUH� HIIHFW� RI� D� VZLWFK� IURP� FRPPRQ� WR� GLIIHUHQWLDWHG� WROOLQJ� LVUHODWLYHO\�VPDOO��WKH�GLVWULEXWLRQDO�LPSDFWV�PD\�EH�VXEVWDQWLDO��ERWK�RYHU�QRGHV�DV�RYHU�DFWRUVDW�WKHVH�QRGHV�2SWLPDOLW\�RI�WKH�VROXWLRQ�ZDV�YHULILHG�DV�DERYH�
0D[LPL]LQJ�JOREDO�VXUSOXV��SDUDPHWHU�YDULDWLRQV,W�LV�RI�FRXUVH�XVHIXO� WR�FRQVLGHU�QXPHULFDO�UHVXOWV�IRU�GLIIHUHQW�SDUDPHWHU�FRQVWHOODWLRQV��$VWKH� IDUH� HODVWLFLWLHV� DQG� VSHFLILFDWLRQV� RI� JHQHUDOL]HG� FRVWV� UHSRUWHG� LQ� 7DEOH� �� DSSHDUUHDVRQDEOH��WKH�GHPDQG�SDUDPHWHUV�ZLOO�QRW�EH�FKDQJHG��,QVWHDG��ZH�ZLOO�ORRN�DW�D�YDULDWLRQ�LQ
� ,Q�WKH�QH[W�VHFWLRQ�VLPXODWLRQV�ZLWK�ODUJHU�HIIHFWV�ZLOO�EH�SUHVHQWHG�
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D��$ ����� ����� ���� ������ ����� ������u��� �������u��� ����E��% ����� ���� ����� ����� ����� ������u��� �������u��� �����F��& ���� ����� ����� ������ ����� ������u��� �������u��� ����WRWDO ����� ����� ����� ������ ����� ������u��� �����7DEOH���F��3HUFHQWDJH�FKDQJH�LQ�HTXLOLEULXP�RXWSXWV�DQG�ZHOIDUH��UHODWLYH�WR�EDVH�FDVH�LQ�7DEOH���D��RSWLPDO�QRGH�VSHFLILF�WROOV
:KHQ�FRPSDULQJ�7DEOH���D�ZLWK�7DEOH����ZH�VHH�WKDW�DOO�VHUYLFHV�LQYROYLQJ�QRGH�$ DV�RQH�RIWKH� QRGHV� LQFUHDVH� LQ� SDWURQDJH� IROORZLQJ� WKH� H[SDQVLRQ�� ZKLOH� RQO\� WKH� GLUHFW� VHUYLFHVEHWZHHQ�% DQG�& VXIIHU��GXH�WR�WKH�LQFUHDVHG�FRPSHWLWLRQ�RI�WKH�LQGLUHFW�VHUYLFH�RI�DLUOLQH�D RQWKLV�PDUNHW��&RQVXPHU�EHQHILWV�DQG�ZHOIDUH�LQFUHDVH�LQ�DOO�QRGHV��DQG�VR�GR�WKH�SURILWV�RI�WKHPRVW�DGYDQWDJHG�DLUOLQH�D��ZKLOH�SURILWV�RI�E DQG�F UHGXFH��7KHVH�FKDQJHV�DUH�UDWKHU�LQWXLWLYH�7KH� UHGXFWLRQ� LQ� FRQJHVWLRQ�PDNHV� WKH�PDUNHW� SRZHU� FRPSRQHQW� LQ� WKH� VHFRQG�EHVWFRPPRQ�WROO�GRPLQDQW�� VR� WKDW� LW�EHFRPHV�QHJDWLYH� �7DEOH���E���7KH�HIIHFWV�PLUURU� WKRVH� LQ7DEOH� ��� LQ� WKH� VHQVH� WKDW� LQGLUHFW� FRQQHFWLRQV� QRZ� VKRZ� WKH� JUHDWHVW� LQFUHDVH� GXH� WR� WKHVXEVLG\��$OO�FRQVXPHUV�EHQHILW��DV�H[SHFWHG��DQG�VR�GR�DOO�DLUOLQHV��DOEHLW�WKDW�DLUOLQH�D HQMR\VWKH� JUHDWHVW� UHODWLYH� �IXUWKHU�� LQFUHDVH� LQ� SURILWV�� $SSDUHQWO\�� LWV� FRPSHWLWLYH� DGYDQWDJH�FDXVHG� E\� LWV� KRPH� DLUSRUW¶V� ODUJH� FDSDFLW\�� DOVR� DOORZV� LW� WR� SURILW� IURP� WKH� VXEVLGL]DWLRQPRUH� VWURQJO\� WKDQ� GR� LWV� FRPSHWLWRUV�� ,Q� OLQH� ZLWK� WKLV�� QRGH�$ VHHV� DQ� LQFUHDVH� LQ� ORFDOZHOIDUH��ZKLOH�WKH�RWKHU�QRGHV�VHH�VPDOO�GHFUHDVHV�
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7KH�JUHDWHVW�HIIHFWV�DUH��KRZHYHU��IRXQG�IRU�QRGH�VSHFLILF�µWROOLQJ¶�±�VXEVLGL]DWLRQ��LQIDFW�� 7KLV� LQGXFHV� D� FKDQJH� LQ� QHWZRUNV�� 6XUSULVLQJO\�� DQG� HYHQ� PRUH� VR� EHFDXVH� LQGLUHFWFRQQHFWLRQV� LQFUHDVH� WKH�PRVW� VWURQJO\� XQGHU� WKH� FRPPRQ� WROO�� DOO� LQGLUHFW� FRQQHFWLRQV� DUHWHUPLQDWHG�ZLWK�GLIIHUHQWLDWHG�WROOLQJ��,W�LV�LQVWUXFWLYH�WR�IROORZ�WKH�VHTXHQFH�LQ�ZKLFK�VHUYLFHVDUH� ZLWKGUDZQ� IURP� WKH� PDUNHW�� DQG� VRPHWLPHV� UH�LQWURGXFHG�� LQ� WKH� VHTXHQFH� RI� ORFDOQHWZRUN� HTXLOLEULD� WKDW�ZLOO� DULVH� LI� WKH� UHJXODWRUV�� IRU� HYHU\� JLYHQ� VHW� RI� VHUYLFHV�� VHW� WROOVRSWLPDOO\�:KHQ� GLIIHUHQWLDWHG� WROOV� DUH� ILUVW� LPSOHPHQWHG� IROORZLQJ� WKH� QR�WROO� HTXLOLEULXP� RI7DEOH���D��D� ILUVW�QDwYH�FDOFXODWLRQ�SURGXFHV� WKH�H[SHFWHG� UHVXOWV�RI�D�QHJDWLYH� WROO� DW�$ DQGSRVLWLYH� RQHV� DW�% DQG�&�� UHIOHFWLQJ� WKH� UHODWLYH� FRQJHVWLRQ� OHYHOV�� +RZHYHU�� LQ� WKLV� QDwYHFDOFXODWLRQ��E¶V�RSWLPDO�RXWSXWV�LQ�PDUNHWV�%& DQG�F¶V�RSWLPDO�RXWSXWV�LQ�PDUNHWV�$% DQG�%&DUH� QHJDWLYH�� LQGLFDWLQJ� WKDW� WKHVH� DLUOLQHV�ZLOO� LQ� IDFW� SXOO� RXW� RI� WKHVH�PDUNHWV��:KHQ� WKHDLUOLQHV�KDYH�GRQH�VR�DQG�WROOV�DUH�DGMXVWHG�DFFRUGLQJO\��DLUOLQH�E¶V�RSWLPDO�RXWSXW�LQ�PDUNHW$& WXUQV� RXW� WR� EH� QHJDWLYH�� )L[LQJ� DOVR� WKLV� RXWSXW� DW� ]HUR� OHDGV� WR� D� ORFDO� RSWLPXP�ZLWKSRVLWLYH�T¶V�RQO\��ZKHUH�WKH�WROOV�DW�QRGHV�% DQG�& DUH�³KLJKO\�QHJDWLYH´��GXH�WR�WKH�UHGXFHGFRPSHWLWLRQ��7ROOV�DW�$��% DQG�& DUH������u�����������u��� DQG�������u��� UHVSHFWLYHO\��WKHKLJKHVW� WROO� WKXV�DSSOLHV�DW� WKH�DLUSRUW�ZLWK� WKH�KLJKHVW�FDSDFLW\��7KLV�FRXQWHULQWXLWLYH� UHVXOWVWHPV�IURP�WKH�IDFW�WKDW�FRPSHWLWLRQ�LV�PRUH�VHYHUH�DW�WKLV�DWWUDFWLYH�DLUSRUW��7KH�ORZ�WROOV�DWWKH� RWKHU� WZR� DLUSRUWV� UHIOHFW� WKH� UHGXFHG� QXPEHU� RI� FRPSHWLWRUV� RQ� IOLJKWV� RULJLQDWLQJ� RUWHUPLQDWLQJ�RQ�WKHVH�DLUSRUWV��VR�WKDW�WKH�GLVWRUWLRQ�GXH�WR�PDUNHW�SRZHU��LQ�LWVHOI�FDOOLQJ�IRU�DVXEVLG\��EHFRPHV�PRUH�VHYHUH��RQO\�RSHUDWRU�D VHUYHV�%&��ZKLOH�$% LV�VHUYHG�E\�D DQG�E��DQG$& E\�D��E DQG�F��7KLV�HTXLOLEULXP��KRZHYHU��LV�D�ORFDO�RSWLPXP�RQO\��FRQGLWLRQDO�RQ�WKLV�QHWZRUN�W\SH�$W� WKH� PDUJLQ�� WKH� DLUOLQHV� E DQG� F LQGHHG� ZLOO� QRW� KDYH� DQ� LQFHQWLYH� WR� RIIHU� VHUYLFHV� LQPDUNHW�%& �WKH�PDUNHW�WKH\�ERWK�VHUYHG�GLUHFWO\��DQG�LQ�ZKLFK�DLUSRUW�$ LV�QRW�QHFHVVDU\���VRWKH� HTXLOLEULXP� DSSHDUV� VWDEOH��$OWKRXJK� WKH� DLUOLQHV�ZRXOG� UHFHLYH� D� VXEVLG\�� HQWHULQJ� WKHPDUNHW�ZLWK�DQ�DUELWUDULO\� VPDOO� IUHTXHQF\�PHDQV� WKDW� WKH� VKDUH�RI�³IUHTXHQF\� FRVWV´� LQ� WKHSDVVHQJHUV¶� JHQHUDOL]HG� FRVWV� DUH� UHODWLYHO\� KLJK� FRPSDUHG� WR� WKRVH� RI� DLUOLQH� D�� VR� WKDW� DQHJDWLYH�SULFH�LV�QHFHVVDU\��2IIHULQJ�D�PRUH�VXEVWDQWLDO�IUHTXHQF\��KRZHYHU��UHGXFHV�WKH�VKDUHRI�WKH�IUHTXHQF\�FRVWV�LQ�WKH�WRWDO�JHQHUDOL]HG�FRVWV��VR�WKDW�LQ�WXUQ�WKH�IDUH�FDQ�EH�KLJK�HQRXJKWR�DOORZ�D�SURILW�LQ�WKLV�PDUNHW���,Q�RWKHU�ZRUGV��WKH�QHWZRUNV�GHVFULEHG�DERYH�DUH�QRW�JOREDOO\

� 5HPHPEHU� WKDW� LQ� HTXLOLEULXP�� 'M���� JL�M������ 'M������ DQG� WKXV� JL�M������ LV� WKH� VDPH� IRU� DOO� DLUOLQHV�� EXW� WKHFRPSRVLWLRQ�RI�JL�M�����PD\�GLIIHU�
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RSWLPDO� IURP� WKH� DLUOLQHV¶� SHUVSHFWLYH�� $LUOLQHV� % DQG� & WKHUHIRUH� UH�HQWHU� PDUNHW� %&�%HFDXVH�FRQJHVWLRQ�FRVWV�DUH�UHODWLYHO\�KLJK�IRU�DLUOLQH�D LQ�PDUNHW�%& �EHFDXVH�FRQJHVWLRQ�LVLQFXUUHG� WZLFH� GXH� WR� WKH� WUDQVIHU��� D¶V� IDUH� WKHQ� PXVW� EH� QHJDWLYH� LQ� WKH� UHVXOWLQJ� QHZHTXLOLEULXP�� \LHOGLQJ� D� ORVV� HYHQ� DIWHU� FRXQWLQJ� WKH� VXEVLGLHV�� DQG� D ZLWKGUDZV� IURP� LWVLQGLUHFW� PDUNHW�� $OO� DLUOLQHV� QRZ� RQO\� VHUYH� WKHLU� WZR� GLUHFW� PDUNHWV�� 7KLV� LV� WKH� ILQDOHTXLOLEULXP��WKDW�LV�SUHVHQWHG�LQ�7DEOH������$�FKHFN�ZLWK�WKUHH�RWKHU�ORFDO�HTXLOLEULD��UHVXOWLQJIURP�DOORZLQJ�RQH�DLUOLQH�WR�VHUYH�LWV�LQGLUHFW�PDUNHW�DJDLQ��UHYHDOHG�WKDW�QRQH�RI�WKH�DLUOLQHVFRXOG�LQFUHDVH�SURILWV�E\�DFWXDOO\�GRLQJ�VR���WDNLQJ�LQWR�DFFRXQW�WKH�HTXLOLEULXP�UHVSRQVHV�RIWKH�RWKHU�DLUOLQHV�DQG�WKH�UHJXODWRU�,Q�WKH�QHZ�HTXLOLEULXP��WKH�ZLWKGUDZDO�RI�DOO�LQGLUHFW�VHUYLFHV�PHDQV�WKDW�FRPSHWLWLRQKDV� UHGXFHG� LQ� DOO�PDUNHWV�� $V� D� UHVXOW�� DOO� WROOV� DUH� QHJDWLYH�� VR� DV� WR� JLYH� WKH� DLUOLQHV� DQLQFHQWLYH�WR�LQFUHDVH�WKH�RXWSXWV�LQ�HDFK�PDUNHW��7KLV�PRUH�WKDQ�RIIVHWV�WKH�ORVV�LQ�RXWSXW�GXHWR�UHGXFHG�FRPSHWLWLRQ��RXWSXWV�LQFUHDVH�E\�DW�OHDVW�����LQ�HDFK�PDUNHW��$OWKRXJK�FRQJHVWLRQLQFUHDVHV�� WKH� QHJDWLYH� WROOV� LQGLFDWH� WKDW� WKH� FRPSHWLWLYH� HIIHFW� RXWZHLJKV� WKH� FRQJHVWLRQHIIHFW�DW�WKH�PDUJLQ�,Q� WKLV� FDVH�ZKHUH� DLUSRUW� FDSDFLWLHV� DUH�PRUH� GLYHUVH�� WKHUH� LV� D� VXEVWDQWLDO�ZHOIDUHFKDQJH�RI�����FRPSDUHG�WR�WKH�EDVH�FDVH�IROORZLQJ�WKH�LPSOHPHQWDWLRQ�RI�GLIIHUHQWLDWHG�WROOV�ZKLFK�E\�IDU�H[FHHGV�WKH�LQFUHDVH�LQ�ZHOIDUH�IURP�D�FRPPRQ�WROO���������7KH�ZHOIDUH�JDLQVUHVXOW�ERWK�IURP�DQ�LQFUHDVH�LQ�SURILWV�DQG�LQ�FRQVXPHU�VXUSOXV��ZKLFK�RXWZHLJK�WKH�QHFHVVDU\WD[�SD\PHQWV�:KHWKHU�RU�QRW�QHJDWLYH�WROOV�DUH�IHDVLEOH�LQ�SUDFWLFH�LV�QRW�WKH�UHOHYDQW�LVVXH�KHUH��7KHUHVXOWV�VKRZ�WKDW�SRVLWLYH�WROOV�PD\�UHGXFH�ZHOIDUH�ZKHQ�PDUNHW�SRZHU�LV� LPSRUWDQW��VR�WKDWIRU�H[DPSOH�WKH�PRVW�HIILFLHQW�QRQ�QHJDWLYH�FRPPRQ�WROO�ZRXOG�EH�]HUR��DQG�ZHOIDUH�ZRXOGEH�IDOOLQJ�LQ�WKH�WROO�OHYHO�LQ�WKDW�HTXLOLEULXP��7KHVH�UHVXOWV�IXUWKHU�VKRZ�WKDW�WROOV�PD\�LQGXFHQHWZRUN� FKDQJHV�� ,Q� WKH� QHZ� QHWZRUNV�� WROOV�PD\� EH� QHJDWLYH� GXH� WR� UHGXFHG� FRPSHWLWLRQ�$OWKRXJK� RQH� FDQQRW� VD\� LQ� JHQHUDO�� EDVHG� RQ� WKHVH� UHVXOWV�� WKDW� FRPSHWLWLRQ� EHWZHHQ� KXE�DQG�VSRNH�QHWZRUNV�LV�HFRQRPLFDOO\�LQHIILFLHQW�ZKHQ�WKHUH�DUH�UHODWLYHO\�ODUJH�GLIIHUHQFHV�LQDLUSRUW�FDSDFLW\��DQG�SULFHV�IRU�WKH�XVH�RI�WKH�DLUSRUWV�GR�QRW�UHIOHFW�VRFLDO�PDUJLQDO�FRVWV���LW�LVLQWHUHVWLQJ� WR� VHH� WKDW� RWKHU� VWXGLHV� DOVR� ILQG� WKDW� FRPSHWLWLRQ� EHWZHHQ� KXE�DQG�VSRNHQHWZRUNV�LV�QRW�DOZD\V�DQ�HTXLOLEULXP�RXWFRPH��+HQGULFNV�HW�DO���������IRU�LQVWDQFH�ILQG�WKDW
�� 7KH�VDPH�RSWLPXP�LV�UHDFKHG�ZKHQ�DIWHU�WKH�ILUVW�RSWLPL]DWLRQ�URXQG��RQO\�DLUOLQH�F¶V�RXWSXW�LQ�PDUNHW�%& LVIL[HG�DW�]HUR��DOO�RSWLPXP�RXWSXWV�DUH�SRVLWLYH��7KHQ�DOO�RXWSXWV�DUH�SRVLWLYH��EXW�DLUOLQH�E¶V�IDUH�LQ�PDUNHW�$&�LVQHJDWLYH��$LUOLQH�E FDQ�REWDLQ�D�KLJKHU�SURILW�LI�LW�FDQFHOV�VHUYLFHV�LQ�PDUNHW�$&�
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³DJJUHVVLYH´� �%HUWUDQG�� FRPSHWLWLRQ�EHWZHHQ� WZR�FDUULHUV�PD\� OHDG� WR� DQ� RXWFRPH�ZKHUH� DPRQRSRO\�KXE�VSRNH�QHWZRUN�GRPLQDWHV�RU�ZKHUH�WKHUH�LV�FRPSHWLWLRQ�EHWZHHQ�D�KXE�VSRNHQHWZRUN�DQG�QXQ�KXE�QHWZRUNV�
0D[LPL]LQJ�ORFDO�VXUSOXV$OWKRXJK� LQ� WKH� DERYH� VLPXODWLRQV� D� WROO� DOZD\V� LQFUHDVHV� WRWDO ZHOIDUH�� ORFDO ZHOIDUH�� DVGHILQHG� LQ� $SSHQGL[� ��� PD\� DFWXDOO\� GHFUHDVH�� $V� SRLQWHG� RXW�� WKLV� SDUWO\� GHSHQGV� RQ� WKHGHILQLWLRQ�RI�WKH�ORFDO�ZHOIDUH��WKH�GLVWULEXWLRQ�RI�FRQVXPHU�VXUSOXV�RYHU�WKH�GLIIHUHQW�QRGHV�LVQRW�VWUDLJKWIRUZDUG��DQG�WKH�DVVXPSWLRQ�LV�PDGH�WKDW�RQO\�ORFDOO\�UDLVHG�WROO�UHYHQXHV�ZLOO�EHNHSW� ORFDOO\��� EXW� WKHUH� DUH� DOVR� RWKHU� HFRQRPLF� UHDVRQV� IRU� WKLV� SKHQRPHQRQ�� /RFDODXWKRULWLHV�PD\�WKHUHIRUH�SUHIHU�WR�VHW�D�WROO�WKDW�PD[LPL]HV�ORFDO�UDWKHU�WKDQ�JOREDO�ZHOIDUH�7KLV� VHFWLRQ� WKHUHIRUH� FRQVLGHUV� WKH� UHVXOWV� RI� QRQ�FRRSHUDWLYH� UHJXODWLRQ�� ZKHUH� DOO� WKUHHORFDO�UHJXODWRUV�PD[LPL]H�ORFDO�ZHOIDUH��DV�GHILQHG�LQ�$SSHQGL[����IRU�WKH�QHWZRUN�LQ�)LJXUH���WDNLQJ�WKH�WROOV�VHW�E\�RWKHU�UHJXODWRUV�DV�JLYHQ�7KH�UHVXOWLQJ�HTXLOLEULXP��IRU�WKH�EDVH�FDVH�SDUDPHWHUV��VKRZV�D�FKDQJH�LQ�QHWZRUNV�RSHUDWRUV�D DQG�F ZLWKGUDZ� IURP� WKHLU� LQGLUHFW�PDUNHWV� �7DEOH� ������ 2SHUDWRU�E VWLOO� KDV� DSRVLWLYH� RSWLPDO� RXWSXW� LQ� WKH� LQGLUHFW� PDUNHW�� DOWKRXJK� LW� LV� UHODWLYHO\� VPDOO�� DQG� WKHFRUUHVSRQGLQJ�HODVWLFLW\�LV�H[WUDRUGLQDU\�ODUJH��7DEOH���D��
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7KH�ILUVW�WKLQJ�WKDW�EHFRPHV�DSSDUHQW�LQ�7DEOH����LV�WKDW�WKH�WROOV�DUH�PXFK�KLJKHU�WKDQ�LQ�WKHFDVH� RI� JOREDO� ZHOIDUH� RSWLPL]DWLRQ� �7DEOH� ���� 7KH� H[SODQDWLRQ� LV� VLPSOH�� :KHUHDV� WROOUHYHQXHV� FDQFHO� RXW� LQ� WKH� JOREDO� PD[LPL]DWLRQ� SUREOHP�� WKH\� GR� PDWWHU� LQ� WKH� ORFDORSWLPL]DWLRQ�SUREOHP��2QO\�WROO�UHYHQXHV�IURP�WKH�ORFDO�DLUOLQH�DUH�FRQVLGHUHG�DV�WUDQVIHUV��EXWWKRVH�IURP�WKH�RWKHU�DLUOLQHV�FRQWULEXWH�WR�WKH�ORFDO�REMHFWLYH��7KLV�OHDGV�WR�UHODWLYHO\�KLJK�WROO
�� 7KH�LQWHULRU�VROXWLRQ�IRU�WKH�IXOO�PRGHO�HQWDLOHG�QHJDWLYH�RXWSXWV�RQ�WKH�LQGLUHFW�PDUNHWV�IRU�RSHUDWRUV�D DQG�F�7KH�HTXLOLEULXP�LQ�7DEOH����LV�WKH�LQWHULRU�VROXWLRQ�IRU�WKH�PRGHO�ZLWK�WKHVH�RXSXWV�VHW�H[RJHQRXVO\�DW�]HUR��,WZDV�FKHFNHG�ZKHWKHU�HLWKHU�RSHUDWRU�D �F��FRXOG�PDNH�KLJKHU�SURILWV�E\�ZDLWLQJ�IRU�F �D��WR�OHDYH�WKH�PDUNHW��EXWZKHQ�DLUOLQH�F¶V��D¶V��RXWSXW�LQ�PDUNHW�$% �%&��LV�IL[HG�DW����DLUOLQH�D¶V��F¶V��RSWLPDO�RXWSXW�LQ�PDUNHW�%&��$%��LVVWLOO�QHJDWLYH�
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OHYHOV��DQG�DV�D� UHVXOW��DLUOLQH�RSHUDWLRQDO�FRVWV� LQFUHDVH��7KH�DLUOLQHV� UHVSRQG�E\�GHFUHDVLQJWKH�QXPEHU�RI�SDVVHQJHUV��IOLJKWV��LQ�WKHLU�QHWZRUNV��7KH�³UHPDLQLQJ´�SDVVHQJHUV�SD\�D�PXFKKLJKHU� WLFNHW� SULFH�� WR� FRYHU� WKH� KLJKHU� DLUOLQH� RSHUDWLRQDO� FRVWV� �WKHVH� FRVWV� LQFUHDVH� E\� DVWDJJHULQJ��������VHH�7DEOH���E��/RRNLQJ�DW�7DEOH���D��ZH�VHH�WKDW�WKH�VKDUH�RI�FRQJHVWLRQ�FRVWV�LQ�WKH�JHQHUDOL]HG�FRVWVLV� VLJQLILFDQWO\� ORZHU� LQ� WKH� FDVH� RI� ORFDO�ZHOIDUH� RSWLPL]DWLRQ�� 7KLV� DOVR� EHFRPHV� FOHDU� LQ7DEOH���E��FRQJHVWLRQ�FRVWV�GHFUHDVH�E\�DV�PXFK�DV������7KH�VKDUH�RI� WKH� IDUH� LQFUHDVHV� LQJHQHUDOL]HG� FRVWV�� LQGLFDWLQJ� WKDW� WKH� QHWZRUN� RSHUDWRUV� DUH� DEOH� WR� SDVV� �SDUW�� RI� WKHFRQJHVWLRQ� WROOV� RQWR� WKH� SDVVHQJHUV�� 7KH� KLJK� WROOV� FDXVH� D� GHFUHDVH� LQ� QHWZRUN� RSHUDWRUSURILWV�� EXW� WKLV� GHFUHDVH� DORQH�GRHV�QRW� H[SODLQ� WKH� GHFUHDVH� LQ�ZHOIDUH��&RQVXPHU� VXUSOXVDOVR�GHFUHDVHV��DQG�WKH�GHFUHDVH�LQ�ERWK�DJJUHJDWH�SURILWV�DQG�FRQVXPHU�VXUSOXV�RXWZHLJK�WKHLQFUHDVH�LQ�WROO�UHYHQXHV��VR�WKDW�RYHUDOO�ZHOIDUH�UHGXFHV�*LYHQ�WKDW�ORFDO��DQG�JOREDO��ZHOIDUH�LV�PXFK�ORZHU�XQGHU�WKLV�PD[LPL]DWLRQ�VFKHPH�WKH� TXHVWLRQ� WKHQ� LV� ZKHWKHU� ORFDO� UHJXODWRUV� KDYH� DQ� LQFHQWLYH� WR� ³FRRSHUDWH´�� 7DEOH� ��SUHVHQWV� WKH� ORFDO�ZHOIDUH�PHDVXUHV� XQGHU� �� GLIIHUHQW�PD[LPL]DWLRQ� VFHQDULRV�� RQH� VFHQDULRZKHUH� DOO� UHJXODWRU� FRRSHUDWH�� RQH� VFHQDULR� ZKHUH� UHJXODWRUV� GR� QRW� FRRSHUDWH�� DQG� WKUHHVFHQDULRV� ZKHUH� DOO� EXW� RQH� UHJXODWRUV� FRRSHUDWH�� 7KH� KLJKHVW� SRVVLEOH� ZHOIDUH� IRU� HDFKUHJXODWRU�LV�PDUNHG�LQ�EROG��,Q�HDFK�RI�WKH�VFHQDULRV��UHJXODWRUV�WKDW�MRLQWO\�PD[LPL]H�ZHOIDUHGR�VR�EH�VHWWLQJ�GLIIHUHQWLDWHG�WROOV�
ZHOIDUHu��� $��%�DQG�&MRLQW $�VHSDUDWH�%�DQG�&�MRLQW %�VHSDUDWH�$�DQG�&�MRLQW &�VHSDUDWH�$�DQG�%�MRLQW $��%�DQG�&VHSDUDWH$ ���� ���� ���� ���� ����% ���� ���� ���� ���� ����& ���� ���� ���� ���� ����7DEOH�����/RFDO�ZHOIDUH�XQGHU�GLIIHUHQW�ZHOIDUH�PD[LPL]DWLRQ�VFHQDULRV
:KHQ� WKH� EDVH�VFHQDULR� LV� WKH� 1DVK�HTXLOLEULXP� EHWZHHQ� ORFDO� UHJXODWRUV� �FROXPQ� ���� DOOUHJXODWRUV�FRXOG�LPSURYH�ORFDO�ZHOIDUH�E\�HQWHULQJ�DQ�DJUHHPHQW�ZLWK�DOO RWKHU�UHJXODWRUV�WRMRLQWO\�PD[LPL]H�ZHOIDUH��+RZHYHU��DOO UHJXODWRUV�FRXOG�REWDLQ�DQ�HYHQ�KLJKHU�ZHOIDUH� OHYHOZKHQ� WKH\�ZDLW� IRU� WKH�RWKHU �WZR�� UHJXODWRUV� WR� FRRSHUDWH�� LQ� WKDW� FDVH�� WKH\� FDQ� UHDFK� DQHYHQ�KLJKHU�ZHOIDUH�OHYHO��$OO�UHJXODWRUV�KDYH�D�ILUVW�PRYHU�GLVDGYDQWDJH��)RU�H[DPSOH��ZKHQ$ DQG�%�PRYH�ILUVW�� WKH\�FDQ�UHDFK�D�ZHOIDUH� OHYHO�RI������DQG������UHVSHFWLYHO\�UDWKHU� WKDQ����� DQG� ����� UHVSHFWLYHO\�� 7KH� UHJXODWRUV� WKXV� VHHP� WR� EH� FDXJKW� LQ� VRUW� RI� D� SULVRQHU¶VGLOHPPD��%\�HQWHULQJ�D�JOREDO�DJUHHPHQW�� WKH\�FDQ�DOO� LPSURYH� WKHLU�VLWXDWLRQ��EXW� WKH\�FDQ
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LPSURYH�WKHLU�VLWXDWLRQ�HYHQ�IXUWKHU�E\�ZDLWLQJ�IRU�WKH�RWKHU�UHJXODWRUV�WR�HQWHU�DQ�DJUHHPHQW�%\�ZDLWLQJ�IRU�WKH�RWKHUV�WR�HQWHU�WKH�DJUHHPHQW��LQ�WKH�HQG�QR�DJUHHPHQW�ZLOO�EH�QHJRWLDWHG�VR�WKDW�DOO�QRGHV�DUH�ZRUVH�RII�:KHQ�EDVH�VFHQDULR�LV�DQ�KLVWRULFDO�DJUHHPHQW�EHWZHHQ�UHJXODWRUV��DOO�UHJXODWRUV�FRXOGLPSURYH�ORFDO�ZHOIDUH�E\�OHDYLQJ�WKH�DJUHHPHQW��DV�ORQJ�DV�WKH�RWKHU�UHJXODWRU�V��ZLOO�QRW�GRVR��)RU�H[DPSOH��ZKHQ�$ OHDYHV�WKH�DJUHHPHQW��ZLWKRXW�DQ\�FRVW���% DQG�& FDQ�RQO\�SD\�$ WRVWLFN�WR�WKH�DJUHHPHQW��RU�% FDQ�WKUHDWHQ�WR�DOVR�OHDYH�WKH�DJUHHPHQW��LQ�ZKLFK�FDVH�$ ZLOO�EHZRUVH�RII��7KLV��KRZHYHU��FRXOG�KDUGO\�EH�VHHQ�DV�D�FUHGLEOH�WKUHDW��VLQFH�% ZRXOG�EH�ZRUVHRII� WKDQ� LQ� DQ� DJUHHPHQW� ZLWK� RQO\� &�� &�� KRZHYHU�� ZLOO� KDYH� DQ� LQFHQWLYH� WR� OHDYH� WKHDJUHHPHQW�LI�$ PRYHV�ILUVW��,Q�DQ\�FDVH��WKHUH�LV�D�ILUVW�PRYHU�DGYDQWDJH��:KHQ�ERWK $ DQG�&OHDYH� WKH� DJUHHPHQW�� WKLQNLQJ� WKH� RWKHU�ZLOO� QRW� GR� VR�� DOO� QRGHV� DUH�ZRUVH� RII��$JDLQ�� WKHSOD\HUV�DUH�FDXJKW�LQ�VRUW�RI�D�SULVRQHU¶V�GLOHPPD�
&21&/86,21&RQYHQWLRQDO� HFRQRPLF� ZLVGRP� VXJJHVWV� WKDW� FRQJHVWLRQ� SULFLQJ� ZRXOG� EH� DQ� DSSURSULDWHUHVSRQVH�WR�FRSH�ZLWK�WKH�JURZLQJ�FRQJHVWLRQ�OHYHOV�FXUUHQWO\�H[SHULHQFHG�DW�PDQ\�DLUSRUWV�6HYHUDO�FKDUDFWHULVWLFV�RI�DYLDWLRQ�PDUNHWV��KRZHYHU��PD\�PDNH�QDwYH�FRQJHVWLRQ�SULFHV�HTXDOWR� WKH� YDOXH� RI�PDUJLQDO� WUDYHO� GHOD\V� D� QRQ�RSWLPDO� UHVSRQVH�� 7KLV� SDSHU� KDV� GHYHORSHG� DPRGHO� RI� DLUSRUW� SULFLQJ� WKDW� FDSWXUHV� D� QXPEHU� RI� WKHVH� IHDWXUHV�� 7KH�PRGHO� LQ� SDUWLFXODUUHIOHFWV�WKDW�DLUOLQHV�W\SLFDOO\�KDYH�PDUNHW�SRZHU�DQG�DUH�HQJDJHG�LQ�ROLJRSROLVWLF�FRPSHWLWLRQDW�GLIIHUHQW�VXE�PDUNHWV��WKDW�SDUW�RI�H[WHUQDO�WUDYHO�GHOD\V�WKDW�DLUFUDIW�LPSRVH�DUH�LQWHUQDO�WRDQ� RSHUDWRU� DQG� KHQFH� VKRXOG� QRW� EH� DFFRXQWHG� IRU� LQ� FRQJHVWLRQ� WROOV�� WKDW� WKH� DLUOLQHV¶FRQVXPHUV� PD\� LPSRVH� H[WHUQDO� EHQHILWV� RI� LQFUHDVHG� IUHTXHQFLHV� DV� ZHOO� DV� H[WHUQDOFRQJHVWLRQ�FRVWV�XSRQ�RQH�DQRWKHU��ZKLFK�KRZHYHU�ZHUH�VKRZQ�WR�EH�LQWHUQDOL]HG�E\�D�SURILW�PD[LPL]LQJ�ILUP�LQVRIDU�DV�WKHVH�HIIHFWV�RFFXU�ZLWKLQ�LWV�RZQ�SRSXODWLRQ�RI�FRQVXPHUV�� WKDWGLIIHUHQW� DLUSRUWV� LQ� DQ� LQWHUQDWLRQDO� QHWZRUN� ZLOO� W\SLFDOO\� QRW� EH� UHJXODWHG� E\� WKH� VDPHDXWKRULW\��DQG�WKDW�DQ�LQGLYLGXDO�DLUOLQH¶V�QHWZRUN�ZLOO�QRW�EH�H[RJHQRXV�EXW�PD\�LQVWHDG�EHDIIHFWHG� E\� FRQJHVWLRQ� OHYHOV� DQG� WROOV��ZKLFK�PD\� FUHDWH� GLVFRQWLQXLWLHV��:H� SUHVHQWHG� DQDQDO\WLFDO�WUHDWPHQW�IRU�DQ�XQGHWHUPLQHG�QXPEHU�RI�QRGHV��OLQNV�DQG�RSHUDWRUV�LQ�D�QHWZRUN�RIXQGHWHUPLQHG� VL]H� DQG� VKDSH��ZKLFK� WKURXJK� WKH� XVH� RI� µK\SHU�QHWZRUNV¶�ZRXOG� EH� UHDGLO\DSSOLFDEOH� WR�G\QDPLF�SUREOHPV��LQ�GLVFUHWH� WLPH��VXFK�DV�SHDN�±�RII�SHDN�GLIIHUHQFHV�� �DQGVRPH�QXPHULFDO�H[HUFLVHV�IRU�DQ�DGPLWWHGO\�K\SRWKHWLFDO�VPDOO�WULDQJXODU�QHWZRUN��ZKLFK�ZDV
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RQO\�GHVLJQHG� � WR� LOOXVWUDWH� WKH�SRVVLEOH�FRPSDUDWLYH� VWDWLF� LPSDFWV�RI� WROOLQJ�� LQ�DGGLWLRQ� WRPDUJLQDO� HTXLOLEULXP� FRQGLWLRQV� DV� FRXOG� EH� GHULYHG� IRU� WKH� JHQHUDO� PRGHO� VSHFLILFDWLRQ�$OWKRXJK�WKH�SDSHU�FRQVLGHUHG�D�FRQJHVWHG�DYLDWLRQ�QHWZRUN�� WKH�LQVLJKWV�GHYHORSHG�PD\�RIFRXUVH�RIWHQ�FDUU\�RYHU�WR�FRQJHVWLRQ�SULFLQJ�DW�QRGHV�IRU�GLIIHUHQW�PRGHV�WKDQ�DYLDWLRQ��DQGSRVVLEO\�HYHQ�WR�FRQJHVWHG�QHWZRUNV�RWKHU�WKDQ�IRU�WUDQVSRUW��SURYLGHG�PDUNHW�FRQGLWLRQV�DUHVLPLODU�WR�WKRVH�FRQVLGHUHG�KHUH��&HUWDLQO\��HFRQRPLHV�RI�VFDOH��VFRSH��GHQVLW\�DQG�QHWZRUNVZLOO�PDNH�WKH�RFFXUUHQFH�RI�PDUNHW�SRZHU�LQ�QHWZRUNV�QRW�EH�D�IHDWXUH�VSHFLILF� WR�DYLDWLRQ�DQG� WKH� IL[HGQHVV� RI� FDSDFLW\� LQ� UHODWLRQ� WR� YDULDELOLW\� RI� GHPDQG� PDNHV� FRQJHVWLRQ� DSKHQRPHQRQ�UHOHYDQW�IRU�PRVW�FRQWHPSRUDU\�QHWZRUN�PDUNHWV�6RPH� PDLQ� FRQFOXVLRQV� DUH� WKDW� VHFRQG�EHVW� RSWLPDO� WROOV� DUH� W\SLFDOO\� ORZHU� WKDQZKDW�ZRXOG�EH�VXJJHVWHG�E\� FRQJHVWLRQ�FRVWV�DORQH� DQG�PD\�HYHQ�EH�QHJDWLYH�� WKDW�SULFLQJPD\�LQGXFH�FKDQJHV�LQ�QHWZRUN�FRQILJXUDWLRQV��DQG�WKDW�FRRSHUDWLRQ�EHWZHHQ�UHJXODWRUV�QHHGQRW�EH�VWDEOH��EXW�WKDW�QRQ�FRRSHUDWLRQ�PD\�OHDG�WR�ZHOIDUH�ORVVHV��DOVR�ZKHQ�FRPSDUHG�WR�DQR�WROOLQJ�VLWXDWLRQ�7KH�MRLQW�RFFXUUHQFH�RI�PXOWLSOH�PDUNHW�GLVWRUWLRQV��WKH�QHWZRUN��HQYLURQPHQW��DQG�WKHGLVFUHWHQHVV� RI� DQ� DLUOLQH¶V� QHWZRUN� FKRLFH�� PD\� OHDG� WR� FRQVLGHUDEOH� FRPSOLFDWLRQV� LQ� WKHGHWHUPLQDWLRQ� RI� RSWLPDO� WROOV�� DQG� VRPHWLPHV� XQH[SHFWHG� RXWFRPHV�� 2QH� H[DPSOHHQFRXQWHUHG� ZDV� ZKHUH� WKH� LQFUHDVH� LQ� DQ� DLUSRUW¶V� FDSDFLW\� PD\� PDNH� WKH� WROOV� RQ� RWKHUDLUSRUWV� UHGXFH� PRUH� WKDQ� RQ� WKDW� DLUSRUW� LWVHOI�� 7KH� UHDVRQ� LV� WKDW� QHWZRUN� FKDQJHV� PD\LQFUHDVHV� PDUNHW� SRZHU� DQG� UHGXFH� FRQJHVWLRQ� RQ� WKHVH� RWKHU� DLUSRUWV�� ERWK� FDOOLQJ� IRUGRZQZDUG�DGMXVWPHQWV�RI�WROOV�:KLOH� %UXHFNQHU� ������� KDV� PDGH� FOHDU� WKDW� FRQJHVWLRQ� WROOV� RQ� DLUSRUWV� PD\� EHVPDOOHU� WKDQ� H[SHFWHG� ZKHQ� FRQJHVWLRQ� FRVWV� DPRQJ� DLUFUDIW� DUH� LQWHUQDO� IRU� D� ILUP�� RXUDQDO\VLV� DGGV� WR� WKLV� WKDW� D� IXUWKHU� GRZQZDUG� DGMXVWPHQW� PD\� EH� LQ� RUGHU� GXH� WR� PDUNHWSRZHU��DQG�WKDW�XQH[SHFWHG�HIIHFWV�IURP�WROOLQJ�PD\�RFFXU�GXH�WR�WKH�HQGRJHQHLW\�RI�DLUOLQHV¶QHWZRUN�FKRLFHV��$V�DQ�DVLGH��ZH�KDYH�GHPRQVWUDWHG�WKDW�DQ�HIIHFW�VLPLODU�WR�WKDW�LGHQWLILHG�E\%UXHFNQHU� ������� RFFXUV� LQVRIDU� DV� DQ� DLUOLQH¶V� FXVWRPHUV� LPSRVH� H[WHUQDOLWLHV� XSRQ� RQH�DQRWKHU��WKH�FDVHV�FRQVLGHUHG�EHLQJ�FRQJHVWLRQ�DQG�WKH�0RKULQJ�HIIHFW��$V�SURILW�PD[LPL]LQJILUPV�LQWHUQDOL]H�WKHVH�H[WHUQDOLWLHV��JRYHUQPHQW�LQWHUYHQWLRQ�ZRXOG�EH�ZDUUDQWHG�RQO\�LQVRIDUDV�VLPLODU�H[WHUQDOLWLHV�ZRXOG�H[LVW�EHWZHHQ�FRPSHWLQJ�ILUPV¶�FXVWRPHUV��$SSHQGL[����7KH�YDULRXV�GRZQZDUG�DGMXVWPHQWV�LQ�WROOV�PD\�ZHOO�FDXVH�WKH�RSWLPDO�YDOXHV�RI�WKHVHWR�EH�QHJDWLYH��,QVRIDU�DV�VXEVLGL]DWLRQ�LV�FRQVLGHUHG�XQDFFHSWDEOH�IRU�ZKLFKHYHU�UHDVRQ��RXUUHVXOWV�ZDUQ�WKDW�WKH�PRVW�HIILFLHQW�DPRQJ�WKH�QRQ�QHJDWLYH�WROOV�PD\�DFWXDOO\�EH�D�]HUR�WROO�
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2WKHU� LPPHGLDWH� SROLF\� LPSOLFDWLRQV� LQFOXGH� WKH� GHPRQVWUDWHG� SRWHQWLDO� QHHG� IRU� WROOFRRUGLQDWLRQ�RYHU�DQ�HQWLUH�QHWZRUN��DQG�IRU�WKH�VHULRXV�FRQVLGHUDWLRQ�RI�LPSDFWV�RI�WROOLQJ�RQDLUOLQHV¶� QHWZRUN� FKRLFHV� DQG� RQ� WKH� UHODWHG� FRPSHWLWLYH� FRQGLWLRQV� RQ� WKH� YDULRXV� VXE�PDUNHWV�RYHU�D�QHWZRUN�7KH�PRGHO�LQ�WKLV�SDSHU�FRQWDLQV�D�IHZ�VLPSOLI\LQJ�DVVXPSWLRQV�WKDW�PD\�EH�UHOD[HG�LQIXWXUH�ZRUN�� /RDG� IDFWRUV� DQG� DLUFUDIW� FDSDFLW\� DUH� IL[HG� LQ� WKLV�PRGHO� IRU� VLPSOLFLW\�� ,Q� DPRUH�DGYDQFHG�YHUVLRQ�RI�WKLV�PRGHO��ORDG�IDFWRUV�DQG�DLUFUDIW�FDSDFLW\�FDQ�EH�HQGRJHQL]HG�7KLV�PDNHV�WKH�GHULYDWLRQ�RI�WKH�RSWLPDOLW\�FRQGLWLRQV�IDU�PRUH�FRPSOLFDWHG��EXW�LW�VKRXOG�EHIHDVLEOH�LQ�D�QXPHULFDO�H[SHULPHQW��2QH�FDQ�DOVR�DGG�D�IRXUWK�OD\HU�WR�WKH�PRGHO��GHVFULELQJWKH�DLUSRUW¶V�RSWLPL]DWLRQ�SUREOHP��)RU�H[DPSOH��WKH�DLUSRUW�FDQ�PD[LPL]H�SURILWV�XQGHU�D�FRVWUHFRYHU\� FRQVWUDLQW�� 7KH� PRGHO� WKHQ� GHDOV� ZLWK� LQWHUDFWLRQV� EHWZHHQ� IRXU� W\SHV� RI� DJHQWV�)LQDOO\�� QR� GLVWLQFWLRQ� LV� PDGH� EHWZHHQ� SHDN� DQG� RII�SHDN� WUDIILF� LQ� WKLV� SDSHU�� 7KLVGLVWLQFWLRQ� LV�TXLWH�FRPPRQ�LQ�WKH� OLWHUDWXUH� �VHH�H�J��%UXHFNQHU� ��������'DQLHO� ��������DQGFRXOG�� DV� GLVFXVVHG�� PDNH� D� VWUDLJKWIRUZDUG� EXW� LPSRUWDQW� H[WHQVLRQ� RI� WKH� PRGHO� LQ� WKLVSDSHU�
5()(5(1&(6$GOHU��1��DQG�-��%HUHFKPDQ���������(YDOXDWLQJ�RSWLPDO�PXOWL�KXE�QHWZRUNV�LQ�D�GHUHJXODWHGDYLDWLRQ� PDUNHW� ZLWK� DQ� DSSOLFDWLRQ� WR� :HVWHUQ� (XURSH�� 7UDQVSRUWDWLRQ� 5HVHDUFK���$����������%DXPRO��:�-�� DQG�:�(��2DWHV� ��������7KH� WKHRU\� RI� HQYLURQPHQWDO� SROLF\�� VHFRQG� HGLWLRQ�&DPEULGJH�8QLYHUVLW\�3UHVV%UDQGHU�� -�$�� DQG� $�� =KDQJ� �������� 0DUNHW� FRQGXFW� LQ� WKH� DLUOLQH� LQGXVWU\�� DQ� HPSLULFDOLQYHVWLJDWLRQ��5DQG�-RXUQDO�RI�(FRQRPLFV����������������%UXHFNQHU�� -�.�� �������� 7KH� HFRQRPLFV� RI� LQWHUQDWLRQDO� FRGHVKDULQJ�� DQ� DQDO\VLV� RI� DLUOLQHDOOLDQFHV��,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ���������������%UXHFNQHU�� -�.�� �������� $LUSRUW� FRQJHVWLRQ� SULFLQJ� ZKHQ� FDUULHUV� KDYH� PDUNHW� SRZHU�$PHULFDQ�(FRQRPLF�5HYLHZ��IRUWKFRPLQJ�%UXHFNQHU�� DQG� 3�7�� 6SLOOHU� �������� (FRQRPLFV� RI� WUDIILF� GHQVLW\� LQ� D� GHUHJXODWHG� DLUOLQHLQGXVWU\��,QWHUQDWLRQDO�-RXUQDO�RI�,QGXVWULDO�2UJDQL]DWLRQ�������������%XFKDQDQ�� -�0�� �������� ([WHUQDO� GLVHFRQRPLHV�� H[WHUQDO� WD[HV�� DQG� PDUNHW� VWUXFWXUH�$PHULFDQ�(FRQRPLF�5HYLHZ�������������&DUOLQ��$�� DQG�5��3DUN� ��������0DUJLQDO� FRVW� SULFLQJ� RI� DLUSRUW� UXQZD\� FDSDFLW\��$PHULFDQ(FRQRPLF�5HYLHZ�������������'DQLHO�� -�,�� �������� 'LVWULEXWLRQDO� FRQVHTXHQFHV� RI� DLUSRUW� FRQJHVWLRQ� SULFLQJ�� -RXUQDO� RI8UEDQ�(FRQRPLFV��������������'DQLHO��-�,����������&RQJHVWLRQ�SULFLQJ�DQG�FDSDFLW\�RI�ODUJH�KXE�DLUSRUWV��D�ERWWOHQHFN�PRGHOZLWK�VWRFKDVWLF�TXHXHV��(FRQRPHWULFD�������������+HQGULFNV�� .���0�� 3LFFLRQH� DQG�*�� 7DQ� �������� (TXLOLEULD� LQ� QHWZRUNV�� (FRQRPHWULFD�� ������������
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0RKULQJ��+����������2SWLPL]DWLRQ�DQG�VFDOH�HFRQRPLHV�LQ�XUEDQ�EXV�WUDQVSRUWDWLRQ��$PHULFDQ(FRQRPLF�5HYLHZ�������������2XP��7�+���$��=KDQJ�DQG�<��=KDQJ���������$�QRWH�RQ�RSWLPDO�DLUSRUW�SULFLQJ�LQ�D�KXE�DQG�VSRNH�V\VWHP��7UDQVSRUWDWLRQ�5HVHDUFK����%����������2XP�� 7�+��� $�� =KDQJ� DQG� <�� =KDQJ� �������� ,QWHU�ILUP� ULYDOU\� DQG� ILUP�VSHFLILF� SULFHHODVWLFLWLHV�LQ�GHUHJXODWHG�DLUOLQH�PDUNHWV��-RXUQDO�RI�7UDQVSRUW�(FRQRPLFV�DQG�3ROLF\������������2XP�� 7�+�� DQG�<�� =KDQJ� �������� $LUSRUW� 3ULFLQJ�� &RQJHVWLRQ� WROOV�� OXPS\� LQYHVWPHQW� DQGFRVW�UHFRYHU\��-RXUQDO�RI�3XEOLF�(FRQRPLFV�������������3HOV��(��� 3��1LMNDPS� DQG� 3��5LHWYHOG� ��������$� QRWH� RQ� WKH� RSWLPDOLW\� RI� DLUOLQH� QHWZRUNV�(FRQRPLFV�/HWWHUV����������������5DVVHQWL�� 6�-���9�/�� 6PLWK� DQG�5�/��%XIILQ� ��������$� FRPELQDWRULDO� DXFWLRQ�PHFKDQLVP� IRUDLUSRUW�WLPH�VORW�DOORFDWLRQ��%HOO�-RXUQDO�RI�(FRQRPLFV����������������9HUKRHI��(�7���3��1LMNDPS�DQG�3��5LHWYHOG���������6HFRQG�EHVW�FRQJHVWLRQ�SULFLQJ��WKH�FDVH�RIDQ�XQWROOHG�DOWHUQDWLYH��-RXUQDO�RI�8UEDQ�(FRQRPLFV����������������9HUKRHI��(�7����������6HFRQG�EHVW�FRQJHVWLRQ�SULFLQJ�LQ�JHQHUDO�VWDWLF�WUDQVSRUWDWLRQ�QHWZRUNVZLWK�HODVWLF�GHPDQGV��5HJLRQDO�6FLHQFH�DQG�8UEDQ�(FRQRPLFV� �����������
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